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1.0  EXECUTIVE  SUMMARY 

Northeast  Research  Institute  LLC  (NERI)  and  ANEPTEK  Corporation  recently  performed 
PETREX  Soil  Gas  sampling  at  the  Air  National  Guard  Station  (ANGS)  in  North  Smithfield, 
Rhode  Island.  The  purpose  of  the  soil  gas  investigation  was  to  screen  the  study  area  for  the 
presence  of  benzene,  toluene,  ethylbenzene/xylene(s)  (BTEX),  trichloroethene  (TCE),  and 
trichloroethane  (TCA)  which  may  be  indicative  of  chemical  occurrences  in  the  subsurface. 

VOCs  related  to  petroleum  hydrocarbon  mixtures  such  as  gasoline,  and  Diesel/Fuel  Oil  fuel 
were  identified  in  soil  gas.  Limited  occurrences  of  the  chlorinated  solvents  TCE  and 
tetrachloroethene  (PCE)  were  also  detected.  TCA  was  not  identified  in  soil  gas.  The 
distributions  of  the  gasoline  and  Diesel/Fuel  Oil  fuel  mixtures  were  mapped  by  characterizing 
the  hydrocarbon  compounds  detected  and  formulating  soil  gas  signatures,  or  fingerprints,  for 
each  mixture.  High  soil  gas  response  levels  of  hydrocarbons  more  likely  related  to  gasoline 
(such  as  BTEX),  were  detected  east  of  Building  110,  north  of  Building  106  and  in  the  vicinity 
of  Buildings  1 07  and  1 1 1 .  The  soil  gas  response  levels  detected  in  each  of  these  areas  may  be 
indicative  of  potential  source  areas  of  gasoline  release.  High  relative  response  levels  for  the 
Diesel/Fuel  Oil  like  hydrocarbons  (such  as  naphthalene)  were  detected  in  the  vicinity  of 
Building  109  and  northwest  of  Building  106.  The  intermediate  response  levels  for  both 
mixtures  indicate  that  primary  migration  of  the  hydrocarbons  may  have  occurred  following  a 
north  -  south  migration  pathway.  The  hydrocarbon  occurrences  appear  to  extend  beyond  the 
survey  boundaries  primarily  to  the  north,  therefore  the  areal  extent  of  the  VOC  occurrences  was 
not  defined  by  this  investigation. 
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2.0  INTRODUCTION 

Northeast  Research  Institute  LLC  (NERI)  and  ANEPTEK  Corporation  recently  performed 
PETREX  Soil  Gas  sampling  at  the  Air  National  Guard  Station  (ANGS)  in  North  Smithfield, 
Rhode  Island.  The  purpose  of  the  soil  gas  investigation  was  to  screen  the  study  area  for  the 
presence  of  benzene,  toluene,  ethylbenzene/xylene(s)  (BTEX),  trichloroethene  (TCE),  and 
trichloroethane  (TCA)  which  may  be  indicative  of  chemical  occurrences  in  the  subsurface. 

3.0  OVERVIEW  OF  THE  PETREX  TECHNIQUE 

Each  PETREX  soil  gas  sampler  consists  of  two  or  three  activated  charcoal  adsorption  elements 
(collectors)  housed  in  a  resealable  glass  container  in  an  inert  atmosphere. 

Soil  gas  sample  collection  is  performed  by  unsealing  the  sampler  and  exposing  the  collector  to 
the  soil  gas  of  the  subsurface  environment  at  the  base  of  a  shallow  borehole.  Sample  collection 
proceeds  via  free  vapor  diffusion  through  the  opening  of  the  uncapped  sampler  container. 
Following  a  controlled  period  of  time,  the  sampler  is  retrieved  from  the  borehole,  resealed,  and 
submitted  for  analysis. 

One  collector  from  each  soil  gas  sampler  is  analyzed  by  Thermal  Desorption/Mass 
Spectrometry  (TD-MS).  Selected  second  collectors  may  be  analyzed  by  Thermal  Desorption- 
Gas  Chromatography/Mass  Spectrometry  (TD-GC/MS)  for  compound  confirmation.  At  least 
ten  percent  of  samplers  used  in  any  project  are  three  collector  samplers.  The  third  collector  is 
used  for  setting  instrument  sensitivity  prior  to  analysis. 

Compounds  are  identified  by  comparison  to  standard  reference  spectra  run  on  the  same 
instrument.  The  mass  spectral  ion  count  of  the  appropriate  indicator  peak(s)  for  each 
compound  or  group  of  compounds  is  then  plotted  as  relative  response  on  a  map  and  contoured 
using  a  variety  of  standard  geostatistical  analyses. 

For  a  more  detailed  and  technical  discussion  of  the  method,  please  refer  to  Appendix  A, 
PETREX  Protocol. 

4.0  OBJECTIVES 

The  purpose  of  the  PETREX  Soil  Gas  Survey  was  to: 

1 .  Collect  and  report  VOC’s  and  SVOC’s  as  constituents  of  soil  gas; 

2.  Map  the  areal  extent  of  the  reported  compounds  in  order  to  exhibit  areas  of  potential 
subsurface  contamination;  and 

3.  Attempt  to  determine  the  extent  of  migration  of  the  reported  compounds  in  the 
subsurface. 
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5.0  SCOPE  OF  WORK 

Eighty  (80)  PETREX  soil  gas  samplers  were  utilized  for  this  soil  gas  investigation.  Samplers 
were  place  in  a  regular  pattern  throughout  the  site  on  one  hundred  (100)  foot  intervals.  The 
survey  was  designed  by  ANEPTEK  to  screen  potential  source  areas  including  the  septic  leach 
field  located  south  of  the  primary  study  area. 

6.0  FIELD  ACTIVITIES 

Sampler  installation  was  performed  between  October  13th  and  17th,  1994,  sampler  retrieval 
was  performed  on  November  2nd  and  3rd,  1994.  Sampler  installation  and  retrieval  was 
performed  by  ANEPTEK  personnel  following  one  day  of  on-site  training  in  the  methods  and 
protocols  associated  with  performing  a  PETREX  Soil  Gas  Survey. 

Sampler  exposure  time  was  determined  by  the  use  of  exposure  time  test  samplers  (time  tests). 
Time  test  samplers  were  installed  concurrently  with  the  survey  sampler  installation  and 
removed  for  analysis  following  a  three  (3)  day  exposure  period.  The  purpose  of  the  time  test 
samplers  was  to  assess  the  loading  rate  of  Volatile  Organic  Compounds  (VOCs)  and  Semi- 
Volatile  Organic  Compounds  (SVOCs)  onto  the  PETREX  collectors.  Based  upon  the  analyses 
of  time  test  samplers,  16  days  was  determined  to  be  an  optimum  exposure  period. 

7.0  METHOD  QA/QC 

7.1  Lot  Control 

Quality  assurance/quality  control  (QA/QC)  collectors  from  each  lot  manufactured  by  NERI 
were  analyzed  by  TD-MS  to  ensure  that  they  were  contaminant  free  before  the  lot  of  collectors 
used  in  the  field  was  released  from  the  PETREX  laboratory.  No  compounds  were  detected 
above  background  on  the  QA/QC  collectors. 

7.2  Travel  Blanks 

Two  PETREX  samplers  were  provided  as  travel  blanks.  These  travel  blanks  remained  sealed 
and  traveled  with  the  survey  samplers  from  the  laboratory  to  the  field  and  back  to  the 
laboratory  to  monitor  for  potential  contamination  of  the  survey  samplers.  The  travel  blanks 
were  analyzed  under  the  same  instrument  conditions  as  the  survey  collectors.  The  results  of  the 
analysis  of  the  travel  blanks  are  provided  in  Table  1,  Appendix  B. 

A  more  detailed  description  of  the  PETREX  QA/QC  may  be  found  in  the  PETREX  Protocol 
located  in  Appendix  A. 
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8.0  RESULTS 

All  samplers  were  analyzed  by  NERI's  standard  method  of  Thermal  Desorption/Mass 
Spectrometry  (TD-MS).  The  results  of  the  analyses  indicate  that  petroleum  hydrocarbon 
mixtures  related  to  both  a  gasoline  and  Diesel/Fuel  Oil  mixture  were  the  most  prominent 
compounds  detected  in  soil  gas.  The  distributions  of  the  gasoline  and  Diesel/Fuel  Oil  fuel 
mixtures  were  mapped  by  characterizing  the  hydrocarbon  compounds  detected  and  formulating 
soil  gas  signatures,  or  fingerprints,  for  each  mixhire.  In  order  to  report  the  compounds 
identified,  mass  spectral  peaks  indicative  of  the  compoimd  mixtures  were  selected  and  their 
corresponding  ion  counts  were  summed.  Table  2  lists  the  mass  peaks  (indicator  peaks)  which 
were  used  to  represent  the  petroleum  hydrocarbon  mixtures  reported  in  Table  1,  Appendix  B, 
and  Plates  2-3,  Appendix  D. 


TABLE 2 

REPORTED  COMPOUNDS  AND  THEIR  INDICATOR  MASS  PEAKS  (AMU) 


Compound  Indicator  pe^ 

Gasoline  Mixture 

C6-C10  Aromatic  Hydrocarbons  78, 92, 106, 120, 134 

Diesel/Fuel  Oil  Mixture 

C9-C14  Aliphatic  Hydrocarbons  123, 137, 151, 165, 181, 195 

In  addition  to  the  compounds  reported  above,  limited  occurrences  of  TCE  and  PCE  were  also 
identified.  The  locations  and  relative  response  of  these  occurrences  are  reported  in  Table  3, 
Appendix  B. 

Example  mass  spectra  of  the  mixtures  identified  in  this  soil  gas  investigation  are  provided  as 
Figures  1-4,  Appendix  C.  A  mass  spectrum  of  a  representative  travel  blank  is  shown  in  Figure 
5. 

9.0  DISCUSSION 

The  soil  gas  response  levels  discussed  in  the  following  section  are  described  as  high  and 
intermediate  relative  to  the  entire  data  set.  The  ion  count  values  that  have  been  reported 
represent  qualitative  soil  gas  values  that  were  evaluated  relative  to  the  other  sampler  locations. 

The  response  values  are  reported  in  ion  counts.  Ion  count  values  are  the  unit  of  measure 
assigned  by  the  mass  spectrometer  to  the  relative  intensities  associated  with  each  of  the 
reported  compounds.  These  intensity  levels  or  response  levels  do  not  represent  an  actual 
concentration  of  the  reported  compounds;  however,  they  are  best  utilized  as  a  qualitative 
measurement.  A  difference  in  ion  count  values  of  an  order  of  magnitude  or  more  is  considered 
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significant  when  interpreting  potential  source  areas  and  migration/dispersion  pathways  versus 
background  areas. 

The  contour  intervals  depicted  on  Plates  2-3  were  determined  using  histograms  formulated 
from  the  statistical  distribution  of  the  data  set.  The  histograms  used  to  determine  the  sample 
population  breaks  are  provided  as  Figures  1-2,  Appendix  D. 

For  a  complete  discussion  of  relative  response  map  evaluation,  please  refer  to  the  PETREX 
Protocol,  Appendix  A. 

9.1  The  Distribution  of  The  Gasoline  Mixture 

The  distribution  of  the  Gasoline  Mixture  is  shown  on  Plate  2,  Appendix  E.  High  soil  gas 
response  levels  of  the  gasoline  range  hydrocarbons  were  detected  in  the  vicinity  of  Building 
1 10,  north  of  Building  106  and  in  the  vicinity  of  Buildings  107  and  1 1 1 .  The  soil  gas  response 
levels  detected  in  each  of  these  areas  may  be  indicative  of  potential  source  areas  of  gasoline 
release.  Several  spatially  continuous  samples  exhibiting  high  response  levels  were  detected  east 
of  Building  110  in  a  north  -  south  trending  pattern.  The  responses  detected  in  this  area  may 
indicate  a  primary  potential  source  in  this  area.  Intermediate  response  levels,  which  generally 
depict  migration  patterns,  for  the  gasoline  mixture  were  detected  throughout  the  central  portion 
of  the  study  area,  and  also  appear  to  follow  a  north-south  migration  pathway.  The  intermediate 
response  levels  detected  in  the  vicinity  of  Building  106  indicate  that  migration  is  limited  to  this 
vicinity.  The  intermediate  response  levels  detected  in  the  vicinity  of  Building  1 1 1  indicate  that 
migration  may  have  occurred  towards  the  northeast.  Isolated  occurrences  of  intermediate 
response  were  also  identified  in  the  vicinity  of  Buildings  104  and  105,  west  of  Building  108 
and  at  a  single  location  in  the  leach  field.  The  environmental  significance  of  these  apparently 
separate  occurrences  is  difficult  to  ascertain,  however  the  response  levels  detected  at  these 
locations  are  not  those  generally  indicative  of  potential  source  areas.  The  distribution  of  the 
gasoline  mixture  extends  beyond  the  survey  boundaries  to  the  north,  east  and  potentially  to  the 
west  and  was  not  defined. 

The  identification  of  the  aromatic  hydrocarbons  was  not  possible  at  several  sample  locations 
due  to  interference  associated  with  terpenes.  Terpenes  are  naturally  existing  vegetative 
compounds  sourced  predominantly  from  pine  trees,  whose  mass  fall  within  the  same  mass 
range  as  several  petroleum  hydrocarbons.  The  samples  in  which  interference  by  terpenes 
masked  the  identification  of  the  gasoline  range  hydrocarbons  have  been  denoted  by  a  "T"  on 
Tables  1 ,  Appendix  B,  and  Plate  2,  Appendix  E. 

9.2  The  Distribution  of  The  Diesel/Fuel  Oil  Mixture 

High  relative  response  levels  for  the  Diesel/Fuel  Oil  hydrocarbons  were  detected  in  the  vicinity 
of  Building  109,  northwest  of  Building  106  and  at  a  single  location  southeast  of  Building  110. 
The  intermediate  response  levels  detected  indicate  a  north-south  preferential  migration 
pathway. 
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Isolated  occurrences  of  the  diesel/fuel  oil  mixture  were  also  detected  east  and  southeast  of 
Building  1 04,  and  east  of  Building  111. 

10.0  CONCLUSIONS 

VOCs  related  to  gasoline  and  diesel/fuel  oil  petroleum  hydrocarbon  mixtures  were  detected  in 
soil  gas  at  this  site.  In  addition  limited  occurrences  of  TCE  and  PCE  were  detected.  The 
distributions  of  the  hydrocarbon  mixtiues  were  mapped  and  potential  source  areas  were 
identified.  The  primary  potential  source  area  of  gasoline  release  appears  to  have  been 
identified  in  the  vicinity  located  east  of  Building  110.  The  primary  potential  source  area  of 
diesel/fuel  oil  release  appears  to  have  been  identified  in  the  are  located  west  of  Building  109. 
A  preferential  migration  pattern  trending  north-south  appears  to  exist  for  both  compound 
mixtures.  The  areal  extent  of  hydrocarbon  occurrences  extends  beyond  the  survey  boundaries, 
and  was  not  defined  by  this  investigation. 

The  distribution  of  the  compounds  which  comprise  the  diesel/fuel  oil  soil  gas  mixture  is  less 
extensive  than  that  of  the  aromatic  compounds  which  define  the  gasoline  mixture.  The 
aliphatic  compounds  are  much  less  mobile  in  the  subsurface  due  to  their  chemical  structure  and 
lower  mobility.  Conversely  the  higher  solubility  and  mobility  of  the  aromatic  compounds  tend 
to  illustrate  the  extents  of  chemical  migration. 

Because  soil  gas  emanation  rates  are  site  and  chemical  specific,  the  environmental  significance 
of  the  soil  gas  response  values  must  be  determined  relative  to  compound  concentrations  in 
subsurface  soil  and/or  groundwater.  Changes  in  soil  gas  response  in  orders  of  magnitude  may 
be  used  to  plan  future  investigative  studies,  and  to  aid  in  characteri2ing  the  behavior 
(migration,  attenuation)  of  the  chemicals  in  the  subsurface.  The  PETREX  method  is  extremely 
sensitive  and  often  detects  compounds  in  the  low  part  per  billion  (ppb)  range;  therefore  areas 
depicted  as  background  by  the  PETREX  method  generally  do  not  represent  environmentally 
significant  contaminant  levels  in  the  subsxirface. 

11.0  RECOMMENDATIONS 

Based  upon  the  findings  of  the  PETREX  soil  gas  survey,  NERI  recommends: 

1.  Performing  an  extended  PETREX  soil  gas  survey  in  directions  in  which  chemical 
occurrences  appear  to  extend  beyond  the  limits  of  this  investigation.  The  data  obtained 
from  this  follow  up  investigation  can  be  used  to  determine  additional  potential  source  areas 
and  define  the  areal  extent  of  migration. 

2.  Perform  subsurface  profiling  in  the  vicinity  of  sample  locations  21,  24,  25,  30,  33,  36,  41, 
45,  48,  53,  60  and  62.  Soil  and  groundwater  analyses  should  include  methods  which  detect 
aromatic  and  aliphatic  hydrocarbons  as  well  as  chlorinated  hydrocarbons. 
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12.0  LIMITATIONS 

This  report  represents  NERI's  professional  interpretation  and  judgment  based  on  technical 
information  gathered  during  investigative  activities.  Professional  judgments  expressed  herein 
are  restricted  to  facts  available  within  the  established  limits  of  the  scope  of  work,  budget,  and 
schedule.  NERI  assumes  no  responsibility  for  the  existence  or  disclosure  of  conditions  which 
did  not  come  to  its  knowledge,  or  conditions  not  generally  recognized  as  environmentally 
unacceptable,  at  the  time  this  report  was  prepared. 

It  is  NERI’s  specific  intent  that  all  observations  and  conclusions  presented  will  be  used  as  a 
guide  and  not  necessarily  a  firm  course  of  action  unless  explicitly  stated  as  such.  No 
warranties  are  expressed  or  implied  and  the  information  included  in  this  report  is  not  to  be 
construed  as  legal  advice. 


02185101/11.28.94 
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PETREX  ENVIRONMENTAL  SOIL  GAS  PROTOCOL 


INTRODUCTION 

The  PETREX  Technique  provides  a  means  by  which  trace  quantities  of  gases  from  subsurface 
derived  organic  contaminants  can  be  detected  and  collected  at  the  earth  s  surface.  The 
Technique  is  integrative,  thereby  eliminating  the  short-term  variations  associated  with  other 
gas/vapor  detection  methods.  The  PETREX  Technique  directly  collects  and  records  a  broad 
range  of  organic  compounds  emanating  from  subsurface  sources. 


SOIL  GAS  COLLECTOR  PREPARATION 

Adsorption  collector  wires  (after  construction)  are  cleaned  by  heating  to  358®  C  in  a  high 
vacuum  system.  Wires  are  packed  under  an  inert  atmosphere  in  glass  culture  tubes.  One 
collector  out  of  every  batch  of  thirty  is  checked  for  cleanliness  by  mass  spectrometry. 
Another  collector  from  the  batch  is  checked  for  adsorptive  capability.  Based  on  the  results, 
the  batch  of  collectors  is  approved  for  release  into  the  field. 


SOIL  GAS  SAMPLER  INSTALLATION 

The  sampler  consists  of  two  or  three  collectors,  each  a  ferromagnetic  wire  coated  with  an 
activated  charcoal  adsorbent  in  a  screw  top  glass  culmre  tube.  Each  sampler  is  typically 
placed  in  a  shallow  hole,  14-18  inches  deep.  The  hole  is  backfilled  and  the  location  is 
marked.  The  sampler  is  left  in  the  ground  from  one  to  thirty  days,  then  retrieved  and  sealed 
for  transportation  back  to  the  laboratory  for  analysis. 

The  PETREX  soil  gas  sampling  technique  is  adaptable  to  various  surface  conditions  commonly 
encountered  within  survey  areas.  These  surfaces  typically  include  concrete,  asphalt,  grass, 
and  gravel.  Two  installation  methods  are  routinely  utilized  to  adapt  to  these  surface 
conditions. 

The  first  method  utilizes  a  coring  shovel  for  sampler  installations  in  grass  or  otherwise  loosely 
consolidated  soil  conditions.  The  shovel  cores  a  14  inch  deep  by  2  inch  diameter  hole  in  the 
surface  soils. 

PETREX  soil  gas  samplers  are  placed  (open  end  down)  at  the  bottom  of  each  core  hole.  The 
samplers  are  then  backfilled  with  an  aluminum  foil  plug  and  the  original  excavated  soil.  To 
complete  installation,  sample  locations  are  marked  with  ribbon  flagging  and  a  numbered  pin 
flag,  as  well  as  entered  into  a  field  notebook  and  plotted  on  a  field  map. 


The  second  method  of  sampler  installation  utilizes  an  electric  rotary  hammer,  equipped  with  an 
18  inch  by  1.5  inch  diameter  drill  bit,  for  sampler  installations  under  concrete,  asphalt,  or 
otherwise  consolidated  conditions.  A  hole  is  drilled  through  the  surface  to  the  dimensions  of 
the  drill  bit  equipped  to  the  rotary  hammer. 

PETREX  soil  gas  samplers  are  placed  at  the  bottom  of  each  drilled  hole.  For  retrieval 
purposes,  a  cleaned  galvanized  steel  wire  is  attached  to  each  sampler.  Aluminum  foil  is  used 
to  plug  each  hole  to  approximately  two  inches  below  grade.  Then  each  hole  is  capped  to  grade 
with  hydraulic  cement.  The  hydraulic  cement  serves  as  protection  from  the  external  surface 
environment. 

To  complete  sampler  installation,  sampler  locations  are  marked  with  paint  (where  applicable), 
entered  into  a  field  notebook,  and  plotted  on  a  field  map. 


SOIL  GAS  SAMPLER  RETRIEVAL 

PETREX  soil  gas  samplers  are  retrieved  following  a  time  period  that  has  allowed  for  the  soil 
gas  emanating  from  the  subsurface  environment  of  a  survey  area  to  equilibrate  with  the 
installed  PETREX  samplers.  This  time  integration  period  is  determined  for  each  PETREX 
soil  gas  survey  based  on  time  calibration  data  or  site  conditions. 

Retrieval  operations  are  dependent  on  surface  conditions  and  routinely  consist  of  the  following 
two  methods. 

The  first  method  applies  to  grass  covered  or  loosely  consolidated  soil  conditions.  A  trowel  is 
utilized  to  expose  the  backfilled  samplers;  then  with  a  pair  of  tongs,  the  samplers  are  brou^t 
to  the  surface.  At  the  surface,  the  samplers  are  sealed,  cleaned,  and  labeled.  Following 
retrieval,  all  debris  are  gathered  and  the  core  hole  is  backfilled  with  original  material. 

The  second  method  applies  to  concrete,  asphalt,  or  other  consolidated  surface  conditions.  A 
hammer  and  chisel  is  utilized  to  remove  the  hydraulic  cement  plug  and  expose  the  sampler. 
By  means  of  the  pre-attached  retrieval  wire,  the  sampler  is  brought  to  the  surface.  At  the 
surface,  the  retrieval  wire  is  removed  and  the  sampler  is  sealed,  cleaned,  and  labeled. 
Following  retrieval,  each  drill  hole  is  backfilled  and  patched  with  cement  or  asphalt. 


TIME  CALIBRATION  SAMPLERS 

Time  calibration  samplers  are  included  in  PETREX  soil  gas  surveys,  as  appropriate.  These 
samplers  are  included  as  a  means  of  monitoring  the  loading  rates  of  volatile  and  semivolatile 
organic  compounds  (VOCs  and  SVOCs)  emanating  from  the  soil  gas  at  a  survey  area  onto  the 
PETREX  collectors. 
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During  PETREX  sampler  installation,  two  sets  of  three  to  five  time  calibration  samplers  are 
also  installed  at  survey  sample  locations  that  best  represent  the  range  of  soil  gas  response  for 
the  survey  area.  These  representative  locations  are  determined  based  on  previous  soils  and/or 
groundwater  studies  and  other  site  specific  conditions  such  as  gradient  and  potential  source 
areas. 


The  first  set  of  time  calibration  samplers  are  generally  retrieved  within  a  week  or  less 
following  the  initial  installation  and  the  second  set  one  week  later.  Often,  permanent  on-site 
persoimel  are  instructed  to  perform  time  calibration  sampler  retrieval. 

Lengths  of  exposure  periods  of  the  survey  samplers  for  each  survey  are  determined  based  on 
the  results  of  each  respective  set  of  time  calibration  samplers.  Time  calibration  samplers  are 
usually  analyzed  within  24  hours  upon  receipt  at  the  laboratory.  At  the  first  indication  of 
significant  relative  ion  count  intensities  and  significant  total  ion  count  values,  the  decision  is 
made  to  retrieve  the  entire  complement  of  survey  samplers. 

If  there  are  no  significant  relative  ion  count  intensities  detected  from  the  second  set  of  time 
calibration  samplers,  then  the  survey  samplers  are  allowed  to  equilibrate  in  the  field  for  a 
maximum  time  period  of  up  to  30  days.  The  average  environmental  PETREX  soil  gas  survey 
requires  a  collector  integration  period  of  one  day  to  two  weeks. 


METHOD  OA/OC 

Within  every  survey  sampler,  the  two  or  three  collector  wires  should  have  adsorbed  identical 
compounds.  Like  compounds  on  separate  collectors  relate  an  acceptable  quality  assurance 
(QA)  during  the  survey’s  analysis.  The  first  wire  is  analyzed  by  Thermal  Desorption/Mass 
Spectrometry  (TD/MS).  The  data  from  the  first  wire  is  reported  on  the  relative  response 
maps.  The  second  wire  is  retained  for  analysis  by  Thermal  Desorption-Gas 
Chromatography/Mass  Spectrometry  (TD-GC/MS),  if  warranted  by  the  initial  TD/MS  analysis 
of  the  second  wire. 

Approximately  ten  percent  of  the  total  PETREX  survey  samplers  contain  three  collector  wires. 
The  third  collector  wire,  a  QC  collector  wire,  is  used  by  the  operator  to  test  the  mass 
spectrometer's  operating  conditions  prior  to  survey  analysis.  Some  of  these  quality  control 
(QC)  collectors  are  also  used  to  check  the  mass  spectrometer  sensitivity  during  survey 
analysis.  In  addition,  the  QC  collector  may  be  used  to  compare  the  reproducibility  of  the 
detected  VOCs. 


TRAVEL  BLANKS 


Two  PETREX  samplers,  each  containing  a  single  collector  wire,  are  included  with  each 
PETR  EX  soil  gas  survey  as  travel  blanks.  These  blanks  are  analyzed  with  the  survey  samplers 
to  indicate  whether  there  may  have  been  contamination  introduced  to  the  survey  samplers 
during  installation  or  shipment.  If  compounds  other  than  normal  atmospherics  (e.g.,  CO2, 
H2O,  N2,  and  Ar)  are  detected  on  the  blanks,  these  results  are  taken  into  consideration  in  the 
data  presentation.  This  process,  an  initial  step  to  data  interpretation,  involves  the  correction  of 
ion  count  values  of  the  detected  blank  contaminants  from  the  entire  survey's  data  set.  The 
resulting  ion  count  values  are  provided  on  the  relative  response  maps. 


MASS  SPECTROMETER  TUNING 

An  Extranuclear  Quadruple  C-50  Mass  Spectrometer  or  similar  instrument,  equipped  with  a 
Curie-point  pyrolysis/thermal  desorption  inlet,  is  used  for  collector  analysis.  Mass  assignment 
and  resolution  are  manually  adjusted  using  a  Perfluorotributylamine  (PFTBA)  standard  or  a 
built-in  tuning  program,  depending  on  the  instrument.  A  linear  correction,  based  on  the 
known  spectrum  of  PFTBA,  is  calculated.  This  correction  is  applied  to  a  second  PFTBA 
spectrum.  If  correct  mass  (M/Z)  values  are  obtained,  the  operator  proceeds  to  the  next  tuning 
step.  If  not,  Step  1  is  repeated  untU  correct  masses  are  obtained. 

Peak  intensity  ratios  are  set  from  the  major  peaks  in  the  PFTBA  spectrum  using  the  following 
values: 


Mass 

Spectrum 

(M/Z) 

Intensities 

69 

= 

100% 

131 

= 

48%  ±5% 

219 

=r 

50%  ±5% 

During  tuning,  the  ion  signal  for  mass  (M/Z)  69  of  PFTBA  is  measured  at  a  preset  sample 
pressure  and  detector  voltage  and  compared  to  previous  values  at  the  same  setting. 

Electron  energy  is  set  to  70  electron  volts.  All  other  operating  parameters,  such  as  scans,  scan 
range,  and  mass  offset,  are  established  in  the  computer  program.  These  values  may  only  be 
changed  by  the  laboratory  manager. 

Tuning  is  performed  at  the  beginning  of  a  run  so  that  an  individual  survey  is  analyzed  at  the 
same  set  of  instrument  conditions.  The  samplers  are  analyzed  in  random  order. 
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LABORATORY  ANALYSIS 


Periodic  machine  background  and  blank  PETREX  collector  analyses  are  performed  to  assure 
that  there  is  no  carry-over  between  successive  collectors.  If  there  are  peaks  present  which  are 
not  related  to  atmospheric  gases,  the  supervisor  is  notified  and  the  mass  spectrometer  is  shut 
down  and  cleaned  as  necessary. 

A  written  sample  number  record  is  kept  during  the  analysis  to  prevent  accidental  cross 
numbering.  The  mass  spectrometer  control  program  contains  appropriate  "flag  statements" 
that  prompt  the  operator  with  a  warning  if  an  input  sample  number  has  already  been  analyzed. 
The  operator  then  checks  the  current  number,  along  with  the  disk  storage  location  of  the 
previously  entered  number  to  identify  the  true  nmnbering  situation. 


COMPOUND  IDENTIFICATION 

Compound  identification  is  based  on  molecular  weight,  compound  fragmentation,  and  isotope 
distribution,  as  applicable.  Each  VOC  exhibits  a  unique  mass  spectral  signature.  NERI 
maintains  a  large  library  of  spectra  of  individual  compounds,  accessible  by  computer.  In 
addition,  the  company  maintains  a  large  library  of  mass  spectra  of  commonly  used  chemical 
mixtures;  e.g.,  gasolines,  diesels,  industrial  oils  and  solvents,  coatings,  plastics,  etc.  These 
spectra  are  used  to  assist  in  both  compound  and  mixture  identifications. 

The  ion  count  response  of  an  indicator  peak(s),  representative  of  the  compound  and  away  from 
interference  by  other  compounds,  is  extracted  for  data  presentation  and  mapping. 


INTERPRETATION  OF  SOIL  GAS  DATA 

Soil  gas  data  (including  PETREX)  reflect  volatile  and  semivolatile  organics  collected  at  a  point 
in  the  near  surface.  The  sources  of  these  volatile  organics  may  be  in  the  stratigraphic  column 
and/or  in  groundwater  below  the  collection  point.  Thus,  the  organics  can  be  derived  from 
surface  spills,  deposition,  or  migration  into  the  deeper  vadose  zone,  and  groundwater.  The. 
soil  gas  survey  reveals  the  areal  extent  of  contamination  and  is  the  optimum  guide  in 
identifying  areas  in  order  to  develop  a  vertical  profile,  including  the  drilling  of  soil  borings 
and  monitoring  wells. 

Soil  gas  data  are  always  semi-quantitative  in  that  multiple  sources  in  soil  and/or  groundwater 
cannot  be  differentiated.  However,  the  higher  ion  responses  are  representative  of  higher 
concentrations  in  the  subsurface,  given  that  geologic  conditions  are  relatively  consistent. 


Due  to  chemical  differences  between  individual  compounds,  including  their  ability  to  both 
adsorb  and  desorb  from  the  charcoal  PETREX  collector  element,  it  is  invalid  to  compare  the 
ion  count  of  a  compound  at  one  Sampling  location  to  that  of  another  compound. 
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Table  1 

PETREX  Relative  Soil  Gas  Response  Values 
(in  ion  counts) 

North  Smithfield  ANGS,  Slatersville,  RI 
ANEPTEK  Corporation 

Sample 

Niunber  Gasoline  Diesel/Fuel  Oil 


1 

24,564 

ND 

2 

1,375 

ND 

o 

J 

1,430 

ND 

4 

19,912 

ND 

5 

110,879 

ND 

6 

619 

ND 

7 

57,588 

ND 

8 

T 

ND 

9 

ND 

ND 

10 

133,322 

ND 

11 

218,077 

ND 

12 

91,825 

ND 

13 

29,778 

ND 

14 

ND 

ND 

15 

10,129 

ND 

16 

61,984 

ND 

17 

43,473 

ND 

18 

2,819 

ND 

19 

21,151 

ND 

20 

63,030 

ND 

21 

5,817,152 

136,764 

22 

535,800 

42,911 

23 

128,554 

ND 

24 

114,050 

ND 

25 

2,417,029 

628,655 

26 

675,452 

90,690 

27 

885,217 

842,216 

28 

868,758 

190,967 

29 

50,621 

ND 

30 

1,719,666 

9,443,452 

31 

97,784 

84,455 

32 

68,126 

ND 

'y  o 

2,685,389 

362,559 

34 

.  117,450 

ND 

35 

987,799 

43,149 
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Table  1 

PETREX  Relative  Soil  Gas  Response  Values 
(in  ion  counts) 

North  Smithfield  ANGS,  Slatersville,  RI 
ANEPTEK  Corporation 


Sample 

Number  Gasoline  Diesel/Fuel  Oil 


36 

269,056 

11,731 

37 

221,462 

8,731 

38 

T 

ND 

39 

90,507 

ND 

40 

91,196 

ND 

41 

7,190,290 

3,117,008 

42 

329,328 

1,151,093 

43 

402,774 

70,630 

44 

817,531 

536,098 

45 

3,883,497 

284,293 

46 

165,474 

ND 

47 

24,776 

1,383 

48 

2,582,176 

168,418 

49 

635,737 

112,997 

50 

90,223 

27,943 

51 

13,206 

6,617 

52 

45,872 

1,397 

53 

1,437,331 

33,130 

54 

159,397 

10,473 

55 

T 

ND 

56 

T 

ND 

57 

T 

ND 

58 

T 

ND 

59 

703,406 

ND 

60 

3,667,199 

10,696,322 

61 

316,573 

ND 

62 

1,856,655 

4,996 

63 

1,166,522 

ND 

64 

2,398,249 

ND 

65 

T 

ND 

66 

T 

ND 

67 

8,113,850 

14,793,612 

68 

T 

ND 

69 

2,630 

ND 

.70 

T 

ND 

71 

T 

ND 
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Table  1 

PETREX  Relative  Soil  Gas  Response  Values 
(in  ion  counts) 

North  Smithfield  ANGS,  Slatersville,  RI 
ANEPTEK  Corporation 


Sample 


Number 

Gasoline 

Diesel/Fuel  Oil 

72 

T 

ND 

73 

10,043 

ND 

74 

14,758 

ND 

75 

44,733 

ND 

76 

22,041 

ND 

77 

3,042 

ND 

78 

ND 

ND 

79 

ND 

ND 

80 

3,388 

ND 

900 

ND 

ND  Travel  Blank 

901 

ND 

ND  Travel  Blank 

Notes; 

1 .  The  C6-C1 0  aromatics  were  summed  to  represent  gasoline. 

2.  The  C9-C14  aliphatic  hydrocarbons  were  summed  to  represent  diesel/fuel  oil. 

3.  ND  =  Not  Detected 

4.  The  presence  of  naturally  occurring  aromatic  terpenes,  a  class  of  compounds 
generated  by  vegetation,  masked  the  identification  of  gasoline  aromatics. 
However,  review  of  the  mass  spectra  suggests  that  there  were  no  other 
hydrocarbons  present  that  would  indicate  the  presence  of  gasoline. 
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Table  3 

Additional  Compounds  Detected  in  Soil  Gas 
North  Smithfield  ANGS,  Slatersville,  RI 
ANEPTEK  Corporation 


Sample 

Relative  Response 

Compound 

Location 

(in  ion  counts) 

TCE 

24 

318,638 

74 

24,632 

PCE 

15 

16,238 

24 

26,214 

36 

491,484 

37 

80,379 

TCE  -  Trichloroethene 

Indicator  Mass  Peak(s)  130 

PCE  -  Tetrachloroethene 

Indicator  Mass  Peak(s)  164 


2 1  <S5-2.tx2 
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APPENDIX  C 

Sample  Mass  Spectra  of  Compounds  Identified 


Northeast  Research  Institute  LLC 


Sample  Spectra  for  TCE 


)  110  120  130  140  150  160  170  100  190  200  210  220  230  NERI.  LLC 
MASS  (AMU) 


Figure  4 

iple  Spectra  for  PCE 


Figure  5 

Sample  Spectra  for  QA/QC  Travel  Blank  Sample 
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APPENDIX  D 

Histograms  Used  to  Determine  Contour  Intervals 


Northeast  Research  Institute  LLC 


Figure  1 

Gasoline  Mixture  Histogram 
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APPENDIX  E 
Plates  1-3 


Northeast  Research  Institute  LLC 


■  l 

l1 


^  ’'“5+  \  *21 

\  ^  "^57^  \ 

\  ^  1430  ^  .2180^^^  2819 

\  +  +1 10879^51^-^ 


LEGEND 


200’  300’ 


APPROXIMATE  SCALE 

SOURCE:  PRELIMINARY  ASSESSMENT.  JUNE  1993 


+  PETREX  Somple  Location 
T  Compound  identification  not 
possible  due  to  interference 
ossocioted  with  terpen© 
compounds. 

ND  Not  Detected 


Northeost  Resaorch  Institute  UjC 

605  Pcrfot  5lr©«l 
Su;i»  100 

l,Qhe*fC>o4.  Colorado  80215 
{J03)  238-0090 


Project 

Monoger; 


Project  f: 

2t85E 


2t85--2.dwg 


Aneptek  Corporation 


PCTREX  JTN^JEWPfttNT  TEOlNCHjOC^* 


Relotive  Response 


Gasoline  Character 


Plate  2 


33130  + 


RSfl 


APPROXIMATE  SCALE 

SOURCE:  PRELIMINARY  ASSESSMENT.  JUNE  1993 


LEGEND 

Rdotive  Response  Volues: 

Features: 

1.000.000 

+  PETREX  Sample  Location 

ND  Not  Detected 

(^100.000  -  999.999 

Northaost  R»3*orch  Instituts  LLC 

605  Parfet 
Sui‘»  TOO 

LjcV««*oocI,  Colorado  00215 
(J03)  2J8-0090 


Drown  By: 
JCS 


Project  f: 

2ia5E 


Dete: 

Moverrsber  22,  199^ 


rile  Ncrnc: 

21 35-3.0  w:5 


Aneptek  Corporation 


PCrREX  FINCCRPRtNr  rEOrNOtOev* 


Relative  Response 

Fuel  Oil  Character 


Plate  3 


APPENDIX  B 


FIELD  GC  SCREENING  RESULTS 
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FIELD  GAS  CHROMATOGRAPHY  PROJECT 
SOIL  HEADSPACE  ANALYSIS 
North  Smithfield  Air  National  Guard  Base 
Siatersvilie,  Rhode  island 


INTRODUCTION 

ECT  has  completed  a  Reid  Gas  Chromatography  Project  at  the  above-referenced  property 
(SIT^  at  tile  request  of  Mr.  Jeffrey  Healey  of  ANEPTEK  Corporation  (Client).  This  report  is 
subject  to  the  Limitations  attached  in  Exhibit  A. 

This  Reid  Gas  Chromatography  Project  was  conducted  between  November  29  and 
December  6,  . 1994,  in  order  to  identify  volatile  hydrocarbons  and  chlorinated  solvents, 
specifically  benzene,  toluene,  ethyl  benzene,  xylenes  (BTEX),  trichloroethene  (TCE),  1,1,1- 
trichloroethane  (TCA),  dichlororethene  (DCE),  and  perchloroethene  (PCE),  in  sample 
headspace  from  soil  samples  collected  at  the  SITE.  ECT  tested  40  soil  samples  on  SITE 
(see  RESULTS  in  TABLE  1)  provided  to  ECT  by  the  Client.  A  set  of  the  sample 
chromatograms  are  provided  in  Exhibit  B. 

INSTRUMENTATION 

An  SRI  Model  8610  gas  chromatograph  (GC),  equipped  with  a  15-meter  capillary  column 
and  photoionization  detector  (PID)  was  used  to  an^yze  samples  on  SITE.  Data  was 
acquired  with  an  SRI  Peak  II  computer-based  software  system. 

METHODOLOGY 

Method  blanks  and  standards  Vv'ere  analyzed  daily  to  maintain  quality  control.  A  calibration 
was  estciblished  based  upon  a  standard  prepared  with  BTEX,  TCE,  TGA,  DCE,  a.nd  PCE 
obtained  from  Supelco,  Inc. 

Identification  of  the  analytes  is  based  on  a  comparison  of  the  retention  times  for  the 
detected  peaks  against  those  associated  with  the  calibration  standard.  Calibration 
standards  were  generally  analyzed  at  the  beginning  and  end  of  each  day,  after  8  to  1 0 
samples,  and  after  a  transfer  of  the  mobile  laboratory  to  a  new  Area  of  Concern  (AOC). 
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North  Smithfield  ANG 
Slatersville,  Rhode  Island 
ECT  Job  #ANEPT.01446L3 

Quality  Assurance/Qualitv  Control 

In  order  to  evaluate  the  precision  of  the  sampling  and  analytical  methodology,  samples  of  a 
21.75  ug/1  of  benzene  to  41.5  ug/l  of  perchroloethene  calibration  standards  were  analyzed  at 
the  beginning  and  end  of  each  day  as  well  as  after  every  8  to  1 2  samples  analyzed.  The 
concentration  for  toluene  in  the  standard  samples  rang^  from  a  low  of  .134  mg/l  to  a  high 
of  .171  mg/l  (relative  percent  difference  range  of  12.2  to  12.9  %)  while  the  total  xylenes 
concentration  ranged  from  a  low  of  .732  mg/l  to  a  high  of  .961  mg/l  (relative  percent 
difference  range  of  13.5  to  14.1  %). 

Soil  Samples 

Approximately  2  mis  of  each  soil  s^ple  were  collected  by  the  Client  and  assodat^ 
sampling  subcontractor,  from  split-spoon  samples  collected  from  the  borings,  and 
transferred  into  a  40  ml  VOA  vid.contaning  30  mis  of  distilled  water.  After  resealing  the 
vial.  It  was  agitated  for  one  minute  and  placed  In  a  water  bath  at  40®  C  for  five  (5)  minutes 
allowing  the  headspace  to  reach  equilibrium.  Subsequently,  a  200  ul  aliquot -of  sample  was 
injected  into  the  GC  for  analysis.  Results  were  calculated  as  parts-per-billion  (ppb). 

Supporting  materials  follow. 

ENVIRONMENTAL  CONTROL  TECHNOLOGIES,  INC. 
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SOIL  HEADSPACE 

FIELD  GAS  CHROMATOGRAPy  RESULTS 


EXHIBIT  A 


LIMITATIONS 

The  conclusions  and  recommendations  contained  in  this  Field  Gas  Chromatography 
report  are  based  solely  on  conditions  that  existed  at  the  time  of  the  survey  and  on  the 
services  provided,  and  are  not  based  on  scientific  tasks  or  procedures  beyond  those 
described  or  beyond  the  budgetary  and  time  constraints  imposed  by  ANEPTEK 
Corporation  (Client).  The  stated  conclusions  and  recommendations  represent  the 
best  professional  judgement  of  Environmental  Control  Technologies,  Inc.  (ECT)  and 
should  not  be  construed  as  statements  of  scientific  certainty.  Specifically,  ECT  does 
not  and  cannot  represent  that  the  SITE  contains  no  asbestos  containing  materials; 
solid  waste;  hazardous  materials,  substances,  or  wastes;  petroleum  products  or 
other  latent  conditions  beyond  those  observed  during  this  Reid  Gas  Chromatography 
report.  No  other  warranty,  expressed  or  implied,  is  made. 

This  Reid  Gas  Chromatography  report  approximates  environmental  conditions  at  the 
SITE.  Moreover,  contamination  and  sources  of  contamination  may  not  yet  have 
manifested  themselves  at  the  time  of  the  sun/ey.  In  addition,  ECT  can  not  predict 
which  potential  issues  will  become  actual  problems,  legal  or  otherwise,  because  laws 
and  enforcement  priorities  may  change  and  environmental  conditions  at  the  SITE 
may  also  change  over  time. 

The  analyses  and  conclusions  in  this  report  may  be  based  in  part  upon  chemical  test 
data  provided  by  other  sources  referenced  herein  and  are  contingent  upon  their 
validity.  ECT  did  not  attempt  to  independently  verify  the  truthfulness,  accuracy  or 
completeness  of  all  information  reviewed  or  received  during  this  study,  and  EOT 
disclaims  any  liability  that  may  arise  from  Its  reliance  on  such  information. 

Observations  were  made  of  the  SITE  as  indicated  in  this  report.  Where  access  to 
portions  of  the  SITE  was  unavailable  or  limited,  ECT  renders  no  opinion  as  to  the 
presence  or  potential  presence  of  hazardous  materials,  substances  or  wastes,  or 
petroleum  products  in  those  portions  of  the  SITE. 

This  Reid  Gas  Chromatography  report  did  not  include  an  investigation  as  to  whether 
any  and  all  activities  performed  on  the  SITE  have  been  granted  all  required 
environmental  permits  or  licenses,  or  are  or  have  been  conducted  in  compliance  with 
any  or  all  applicable  environmental  laws  and  regulations.  Accordingly,  ECT  makes 
no  representations  and  offers  no  opinions  as  to  whether  any  and  all  activitie.s 
performed  thereon  are,  or  have  been,  conducted  in  compliance  with  all  applicable 
environmental  laws  and  regulations. 


Inspections  for  asbestos  containing  materials  (ACM),  airborne  radon  and  lead  paint 
are  outside  of  the  scope  of  this  Field  Gas  Chromatography  report,  however,  to  the 
extent  that  ECT  becomes  aware  of  the  potential  presence  of  one  or  more  of  these 
materials  as  a  consequence  of  our  visual  inspection  or  record  review,  ECT  will  report 
this  information  to  Client. 

This  Reid  Gas  Chromatography  report  was  prepared  solely  for  the  exclusive  use  of 
Client  in  accordance  with  generally  accepted  scientific  practices  strictly  for  use  as  a 
preliminary  environmental  evaluation  of  the  SITE,  and  no  other  party  may  rely  upon 
the  information  contained  herein.  ECT  acknowledges  and  agrees  that  Client  may 
convey  this  report  to  the  seller.  Title  Insurer  or  others  directly  associated  with  the 
transaction  of  the  SITE.  No  warranty,  expressed  or  Implied,  Is  made  or  extended  to 
any  such  third  parties,  all  of  whom  may  rely  upon  the  information  in  this  report  at 
their  own  risk  and  without  any  legal  recourse  against  ECT,  its  officers,  directors, 
employees  or  agents,  regardless  of  the  legal  basis  for  their  claims;  provided, 
however,  that  no  third  party  may  rely  upon  this  report  unless  it  agrees  to  be  bound 
by  these  terms.  To  the  extent  that  any  warranty  is  made  In  this  Field  Gas 
Chromatography  report.  It  may  not  be  assigned  by  Client  to  any  other  party. 

ECT  makes  no  guarantee,  warranty,  or  other  representation  that  this  report  will 
necessarily  be  found  in  a  judicial  process  to  satisfy  the  "all  appropriate  Inquiry" 
standard  set  forth  In  the  Comprehensive  Environmental  Response,  Compensation 
and  Lability  Act,  42  U.S.C.  Section  9601  et  seq..  or  in  its  analogues  set  forth  in 
comparable  state  or  local  statutes,  ordinances,  rules,  or  regulations. 
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9.783 

251.48 

N/A 

10.133 

242.05 

27.17 

:  V'  ' 

:  ;  'r 

(unknown) 

10.966 

310.33 

m 

..  1 

,  » 

Svlene-i 

11.283 

190.44 

19.35 

( 

: 

(unknown) 

H.866 

231.76 

N/A 

»  » 

'V 

:  ••! 

1 

;  •.) 

(unkrtQJvn) 

12,833 

H7.94 

N/A 

;  . 

(unknown) 

13,383 

261.71 

H/A 

funknnwrr) 

15,733 

424. 13 

jl/A 

;  » 

{FrL  lir  B'rruene 

13,900 

222.45 

0.03 

:  :  .1 

'(unKriOwn) 

1 

1  ‘1. 266 

145.71 

N/A 

» 

liu;>kno?jn/ 

\ 

1 

}'L933 

428.85 

N/A 

i 

I 

i 

15,666 

219,39 

N/A 

r 

•  <* 

•1. 

1 

tunknn.a) 

[ 

1  /.  1,-3 

305,64 

N/A 

1 

\7Mb 

146,3-1 

N/A 

1 

18.033 

192,2! 

N/A 

]  . .  .  . 

! 

‘•'.mkanwn: 

1 3. 860 

236,48 

ri/A 

SB-01 -08 


Lab  name 
Cl  i  Grit 
Client  10 
Col 1 ected 
lloldina  time 
Anaiyssi^s  date 
Metliod 
Description 
Col umn 
Car*r  i  er 
Data  l^ile 
Sampl e 
Operator 


LCT  Mobile  i 
AMEPIEl;: 

014n6.L3 
1 i 729/94 
<  24  hrs 

1 1 729/ 1 994  1 3 r  39 : 47 


Di rect  In jechi on 
AIMEF'-TEK  -*  140.  Smi  t)  rf  i  e  I  d 
MX  I  “1  0 .  53inrn  >i  1 5  M 
Mi tr  oaen 


ANEPBS-  (cs  \chrom\data\a.nepteL  > 

200  ul  vapor 
An  dr  e  w  T  i  r >  g  1  e  v 


Ij  1 2 . 0t>0i‘iV 


{‘.■ioht 

1 

"  -  j  .1 

. . . - . 

. 

. -  . . --i 

Co:’-aon?nl 

Retention 

Area 

External 

lOv.  I 

t 

tun known? 

0.900 

96i.37 

IL'A 

h 

i 

31 

i 

....  A 

1 

1 

i 

1 

i 

1 

1 

i 

\ 

1 

j 

1. 

I 

\ 

i 

— 

\ 

\ 

!  ■ 
8.  71  -  ■■ 

[ 

7;IS6 

13n.43 

li/A 

i 

1 

5.  [t_ 

i 

1 

1 

'1 

** 

iunknawrr; 

7.850 

133.92 

11/A 

1 

1 

13,3521 

i 

t 

%  t 
.  .1 

(unkno??/)} 

V.333 

326.31 

H/A 

\ 

\ 

•7 

•» 

i 

\ 

[ 

*'» 

r 

•  1 

1 

n[- 

?.54At 

) 

lvlen?3 

1L316 

123.12 

12.32 

0.  L 

1 . 

1 

|{  unknown) 
i 

12J)J6 

112.25 

N/A 

1 

f 

1 

i 

i 

5. 6L 

1 

’i 

5 

i 

> 

i(ur>ki'ar/n) 

1 

1 3,533 

114.42 

N/A 

\ 

h .  1  4} . 

j{un).riO>^n) 

14,016 

i2?.46 

11/ A 

1  * 

i 

1 

s 

1 

1 

i  • 

It 

f- 

\\ 

;  ( 

‘1 

1 

't 

r 

<* 

/.  3-151 

V;* 

jiuni-nnui^* 

16.dB3 

160.72 

>i/A 

1  >\ 

/.Idol 

i 

1 

i 

liunknovfw 

j 

17.216 

■  160,86 

M/A 

if 

/.  /y; 

1. 

i. 

|iui!f  nuv-n) 

13.1 33 

105,00 

N/ft 

SB-02-02 


Lab  naiMe 
Ci  i  ervt 
Client:  ID 
Coi 1 eched 
Mol  di  !>□  l.i  me 
Analysis  date 
Method 
Description 
Col  i.unn 
Carr i er 
Data  -file 
Sampl e 
Dper a tor 


:  ECT  Mobile  1 
r  Al^iEPTEK 
r  0i^l46.L3 
r  11/29/94 
r  <  24  l>rs 

:  11/29/1994  16:45:59 

:  Direct  injection 
:  AWEPTEK  -  No.  Siiiith  field 
:  MXT-1  0.53mm  ><  15  H 
:  Ni Lroaen 

:  AWEPB*?.CHR  (c:  \chrun>\data\aneptek > 
:  200  «1  vapor 

:  An*Jr'e»w  Tinu ley 


ILiciht 


I  5 


{. 


CoMDan^nt 


Retention 


nr&a 


i 


I 


I 

51'- 


61 


Bi 

I 

I 

I 

r 

i 


1 

I 


I 

i 

fc 

1 

i 

t 

t 


t 


i 

•1 


4 

i 


} 

I 

lOI 


HI- 

I 

I 


\ 


I 

I 


i 

i 

i 

I 

I 

I 

I 

i 

I 


r 

1 

1 


i 

I 

i 

I 

I 

I 

I 

I 

i 


I 


I 


j 

i 

) 

1 

i 

I 

I 

! 

1 

I 

i 

i 

\ 

17.58:;  125.5V 

I 


Ejilernal 


N ;  A 


SB-02-07 


Lab  name 
Ci i ent 
Client  [D 
Collected 
Molding  time 
Analysis  date 
Method 
Descr  i  p  t  i  on 
Col  l  unn 
Car  ri er 
Data  ^ile 
Cample 
rjf>er  a  cor 


LCr  Mobile  1 
AWEPIEK 
01446.L3 
11/29/94 
<  24  hrs 

11/29/1994  17:12:10 
Dir  ec  t  I n  j  ec  t  x  on 
AMEPTEK  Mo •  Smi  tii  f  i  el  d 
tlXT—i  0-C3inm  >:  13  ii 

Mi  trc>yeri 

Ar*4EPBi0,  CMR  (c:  \chroin\dat a \anep tel;; 
200  ui  vapor 
A n  fl r  T  i  n  u  1  e  y' 


b  i  - 


tfiaht 

^  . f 

t 

1  r 

ib- 

C64SI  .y 

I  ;l- 

1; 

\ 

'1' 


12.,  uOOio^  ‘ 


L.0cx»;f5en  t.  R?l  er.  t  i  or? 


(unknQiM) 


Ar&a  Exlerna] 


101.97 


Jl/A 


ii-- 


51”'  L 

1  |: 

61—  L 
1* 


i 

r  i 

)  ii 

81^  5 

!} 
•1 


5.3101 
L  10 


ill- 


2 


2 
:  V 


^unknown) 

iiYi^^neJ 


7.753 

7.966 


151  • 


•  !• 


2.2} 
i  r-' 


liiinlo'C-r)? 


17.683 


113.38 


SB-03-04.5 


Coiiectied  z  11/30/94 


4alv5?^  :  1  i?§.0/ 1^^94  12:20:03 

Hethiod  :  Di  cec  t  .1  n  jt?c  ti  on 
Dt£'scr'i  p  L  i  on  z  ANc.Pl  t\K  No .  ^  i  oi.  ci 


1! 


ri 


Col  KMUxy  :  NX  -  .1  U-  5onim  x 
Cc^rri  er  :  Ni  troqe?*  .  >  ,.  .u  i  n 

Data  l^ile  :  ANEPCl.CHR  (c  x  \chrom \ua  ta  \aneptek  ) 


Sample  :  200  ul  vapor 

Operator  r  Andrew  Tinaiey 


He i oh I 


-51 . 200ihV 


1 

I 
1 

L 

51  "• 
6~ 

71“ 


i4f . 


151 . 


:i  '2  -  OOOiTi  V 


CoiHDonBat  RetentioR  »rea 


\b\.. 


i/! 


External 


i 


SB-03-08.5 


Lab  name 
C I i en  t 
Clie;rc  IL^ 
Col  .1  GC  ted 
Hoidinq  time 
Af>aiysis  date 
Method 
De^r^cr  j  nt i  on 
Col  urnn 
Carri er 
Data  file 
Sampl e 
Operator 


hCi  Mobile  1 
ANEPILK 
01^1^6.1.3 
11/30/74 
<  24  hrs 

11/30/1974  .12:  56:  5/ 

Direct  Injection 
ANEPTEK  -  Mo-  Smith  Field 
MX  r~l  0.b3inn)  ;<  15  M 

Mi  trDuer> 

AMEPC2.  Ci  iR  (c:  \chrom\data \anep  teic ) 
200  ui  vapor 
ArKirew  Ti  nqlev 


>(!ht 


r" 


-  5K  200.nV 

“! . . 

% 

‘j 


% 


in- 


12P 


m 


•  12.  OOOfnV 


“  j 


Cii«{>L»Kent  Retenliof)  Area 


i  3i 


EKternal 


SB-03-10.5 


Lab  majne  :  [£C  i'  riob.iie  1 
C I  i  en  t  :  ANLi  ' 1  lK 
Client  ID  :  01446. L3 

Col 1 oc  Led  :  11/ 30/ 74 

l^ioidirm  time  :  <  24  hi-e 
Analyei  s  date  :  1 1  /30/  1  994  13::  25x  V3 

Method  ::  D.irect  injection 
DE?5cr  i  p  L i  on  z  AWLF*  I  E tl  Mo  -  Sm  i  ti  >  f  i  el  d 
Col  onwi  MX'r—l  U,b3mm  ;<  lb  ti 
Carrier  ;  Nltrotieri 

Data  file  s  Ai-4EPC3,  CHlC  (c  :  \cbr  an>\data\aneptei-':  > 
Sample  :  200  ul  vapor 

Operator  z  Andre  linq.^ev' 


•  .  200*t)V 

:oM 

■  I  ~  "  i . .  ■  "" 

j 


i  .’I  I 

i  '  1 

1  1 
i4. :  1 


\ 

[ 


Co^nrmpfit  Retention  Area 


ExlBrnai 


I 

I 

I 

I 


i 


i 

I 


SB-03-12 


Lab  name 
Cl  iiznt 
Clxer>L  ID 
Coi  1  e?c  ted 
Hoidirsa  time 
Analysis  date 
Method 
Descr i ption 
Coi  i.nnn 
Carrier 
Data  -file 
Sampl e 
Or)  er  a  r.  or 


CC  r  Hobi 1 e  i 
AMEPTEK 
01^46. L3 
li/30/94 
<  24  hrs 

11/30/1994  13:49:32 

Di rect  In jecti on 
AMEPIEK  -  hio.  CmithPieid 
HX4-i  0-33mm  j:  15  H 
N i trogen 

AWEPC 4  .  CriR  ( c :  \ci  ir om \da  t a \an ep  t e Ic ) 
200  ul  vapor 
Aridr  V i  no  1  ey 


'51 . 


ciliUl 


512-  000 nA- 

Co^sr.c-rarft  Ketentioa  Area  E 


i 

I 


Al 

1 

I 

3j 


I 

41— 


61 

I 

3.4311 


10 

li 


L},. 


I 

i 

lii 


151“ 


1 

\ 

r 

F 

F 

s 

i 


i 

;i 

/ 

5 

■i 


:! 
-  i 
;  I 

■  { 

•  », 

.'1 


t 

■  I 

■  ; 
I 

■  i 


1 

I 

i 

t 

i 

I 

i 

I 

i 

i 

I 

I 

i 

! 

» 

i 

1 

I 

Ethvl  Benzene  6.533  202.83 


1 

I 


I 

I 


I 

I 


\ 


1 


\ 


xtsrnsl 


19.90 


SB-04-02 


Lab  r>aene  : 
Client  : 
C i  L ei 1 1  lb  : 
Collected  : 
Holding  time  : 
Afialyeiis  date  : 

t’1etl>od  : 
Description  z 
Column . : 
Carrier  ; 
Data  file  : 
Banipl  e  : 
Operator  : 


CC'i  riobi  1  e  i 
AMCPTEIC 
0 1  4  M  6  -  L3* 

1 i /30/74 
<  24  hr 5 

I 1 /30/ 1 994  i 5 : 3 i : i 7 
Di  r  ec  t  i  rv  i  ec  t  i  on 
ANEPTEK:  -  No.  Smith  rieid 
MXT-l  O.SEinin  ?;  13  M 
Nitroyeri 

AMEPCti.  CI-IR  (c :  \chrom\da ta\aneptek ) 
200  111  vapor 
Andrew  1  i  »^ul  ey 


-D  .i.  ~  V 


lifiqht 


n 


L\- 

71- 

I 

el 


10] 

nl 

n- 

i3|. 


15j 


16} 


17{- 


512. 0c>0mV 

Cc*?Dor/5n  t  Re !:  en  I  i  oa  Area 


\ 


I 

i 

I 


External 


! 

» 

I 

1 


I 

I 


i 

1 


SB-04-09 


Lab  nai»e  r  ECl  I'lobile  1 
Client  z  AMEP lEK 
C 1 i en t  ID  :  0 1 4 4 6 - L3 
Collected  z  11/30/94 
Holdina  time  z  <  24  hr s 
Analysis  date  :  11/30/1994  :lD:56zt>l 

Method  :  Direct  Injection 
Description  z  AMEF'IEK  ~  l^lo.  Smith  field 
Column  z  MX  I  — 1  O- 53nwn  15  M 
Carrier  :  Nitrogeii 

Data  -file  :  AMEPCo-CHR  ( cz  \chram\data\aneptek ) 
Sample  :  200  ul  vapor 
Operator  z  Ar^drev.;  Tir>rjley 


-rLU200ntV 


Hpiuht 


65.  I 


ri 


5' 

6 

3.761 

I 

7) 

t 

1 

ei 


1 

U\-~ 

•1 

•  1 
•  i 

1 

1 

i 

:  ! 

1 

15}*- 

1 

» 

■  ‘f 

1 

161-. 

1 

1 

\ 

i. 

1 

ri 

) 

i 

I.'*  1 2  ^  v2’j0iri  v- 


Conponenr  Retention  Area 


hinlnawn) 


0.700  315,70 


i 

i 

Ethyl  oEnzEn? 


6.550  160.66 


fCE 


9.350  361.24 


1 

I 

1 

1 

1 

i 


i 

i 

1 

\ 

I 

t 


External 

H/A 


15.76 

170.50 


SB-05-02.5 


Lab  fiame  : 
Client  z 
Client  ID  z 
Collected  r 
Molding  time  = 
Analysis  date  z 
Method  r 
Descr-iption  r 
CqI  unu^  .  : 
Carrier  : 
Data  -}■' i  1  e  z 
Sample  r 
Operator  : 


l-CT  i  e  i 

AMEPl EK 
01446. L3 
11/30/94 
<  24  hrs 

11/30/1094  17:32zOM 
Direct  Irijection 
ANEPTEK  -  Wo.  Smithfieid 
MX  1—1  0.33inm  x  .1.3  M 
Ni troqen 

AMEPC /  -  CHR  ( c  z  \chr  omXdata  \anep t  > 
200  ui  vapor 
Andrew  Ti ngi ey 


i/- 


f 

I 

n 


•  5.1 .  ^OOoi’v’ 

MfM  ohl 

V"  I'  . . 

i  : 

I 

in.  {—===- 

t  ? 


in  ' 

f 

i 


1 

1 

I 

j 

ci 

1 


\ 

} 


3  i  .^:i: . 

CDvionent  Rptentiorj  fired 


Kunkno^'n)  0.7J6  i03l.57 

i 

( 


External 


m 


t 

I 

\ 

I 


I 


\ 

I 

1 


{ 

\ 

t 

i 


I 

I 

I 

I 


SB-05-06.5 


:  EC  T  Hob  i  i  e  i 
C  l  1  f?n  t  :  Ai  'lEP  r  El--] 

Cl  i  en  1:  ID  =  O  .1  *-146 «  L3 
Col  1  /5C  i:eci  :  1  1  /30/9^ 

Holdina  time  =  <  24 

Afiai  ysi.  s  date  r  11  /-SO/ 19*94  1 7  r  5/  z  29 
Method  :  .Direct  If>jecLion 
Description  r  AMEF'TEK]  --  No.  Bmi  tl » 1- i  e?i  d 
Coiiuiin  MX  r~l  O.  L>3iH(n  >;  .13  H 

C'^rrier  :  Mi  tr open 

Data  tile  :  ANF£PC8-CliR  (c: 'MzhrQmVdataXanep  tek ) 
Sample  :  200  ul  vapor 

Operator  :  Andrew  Tingley 


SB-05-12 


Lab  riaine?  :  FiL  i  rU  jo  I  >.  r?  .1 
OieJvt  r  AlxJEPILK 
L- 1  i  t?  y\  L  i  D  :  0 .1 4  6  -  L, 

Co  1 .1  GC ted  -  A  1  /  SO/  94 
rio^dirjq  cin»G  z  <  24 
An£4l  y  s  i  *3  da  te  ;  i  1  /3U/  j  994  :  Lb  23r  3o 

I4e  t  od  r  D  i  r“  er:  t  i  u  ;  e  c  t »  or  > 
r> c r**  j.  p  L i  un  z  Ai 'lEF  I  LJ •!  - •  i 'ft j  -  Sm  i  I h  F  i  el  t) 

Colrunn.  z  MX  I  '’  .*.  Cb  i!f>  f  l 

C a r  r  •  3  er  :  i^i i  t  r  oq er  *> 

Data  file  :  AMlil  *Lv*  Cl  Ui:  (c  z  \chr  a»»\data \ariept  ek  > 
Sami^Ie  :  200  iii  vapor 

□porator"  :  i-'incireo  fjnnley 


i 


SB-05-16 


Lab  naiue  : 
CliGTit  : 
Client  ID  : 
Collected  : 
Molciino  time  r 
Anaiy^sis  date  r 
He t bod  r 
Descrifjfcion  r 
Column  I 
Caccier-  r 
Date-\  file  : 
Ca^npie  : 
Operator  : 


ECr  Hobile  1 
AHPPIEI.. 

01446. L3 
1 1/30/V4 
<  24  hr 3 

I i /30/ 1994  IBs  49:23 
1)  i  r  ec  t  1  n  i  ec  t  i  or > 

AMilPTEK  -  Mo.  Sm:i  ti  tf  iei.  d 
HX  r— I.  O- 53in»n  ::  I  Li  !i 
N.»  troaei' 

A  N  f E  P  C 1 0  - HR  ( c :  \  cii  r  o  m  \  d  a t.  a  \  a  n  e  p  t  e  k  ) 
200  ui  vap(-ir 
Ai )  d  r  e vs»  1 »  n )  e v' 


r-iohl 


ei.  _ 


9L 

1 


I 


iO.  ICI 
J1 


r.r=f.*Do»iF^rit  RtLEni  ic-n  Area 

I 

1 

I 


I 


I 

1 

i^ivieRe]  liKlUy  17^2.02 

\ 

\ 

1 

I  ■ 


I2i . 


i 


{ 

i3r 

i 


I 


j 

i 

j 

I 

3 

;) 


i 

i  • 


I 

I 

I 

i 

i 

I 

\ 

t 


13L55 


EriternaJ 


177.02 


SB-06-02 


Lab  i  :  EC  I’  Mob  r  ]  fp  I 

Client  :  AMEP I EK 
Client  1 1)  :  0 1  ‘1 6  -  L  5 

Col  i  ec  Led  -  i 2/  1  / 9-1 
llolcJi. na  Lime  :  <  24  br^ 

Ar>£ii  yv, ik  date  :  1 2/ 0 1/1  't9'1  1  J  :  23 :  2t> 

HeLl^od  :  Direct  i  rs  jecti  ort 
Desicr  i  pLi  on  :  ANEf-*!  El<  l*la-  Bn)i  1 1  >i  i  el  d 
Column  ^  rlXT—i  0-53init»  1*5  ti 

C  a  r  r-  Jl  e>r'  r  M  i  t  r  r  rcj  e  f > 

Data  if  i  I  e  :  C E P  : ^  CM Fc  \  i:  z  \  c  h r  c:? in  **.  ti  a  t  a  \  a n  e? p  L e?  r:  > 

BarTir>'L  e  :  20 U  ul  X''apor  ‘ 

Opera  Lor  :  AruJrew  Tinolev 


f  aiu 


.  li  ^  -’Os  V 


'J  — 


cL.- 


icr 


liC- 


12i 


131. 


I 

i.^r 


Jet 


Cc-iu'OR^nt  RebMliun 


nr 


jiunbroirs’  13.950  126.8D 

J 

i 

i 

I 

I 

! 

i 

I 

! 

i 


E.-^turnal 


ll/A 


SB-06-07 


Lab  iiaujt?  :  EC7  Mobile  i 
Client  z  ANEPILK 
Client  ID  r  Oi ‘146-1^3 
Collected  r  12/i/9'i 
Mol ding  time  :  <  24  hr^ 

Aikalysis  date  r  12/01/1994  11:40:43 

Method  :  Direct  In  iectior> 

Description  :  AMEPTEK  Mo-  3j»:i  L  hT  :»  el  d 
Column-:  M/ii— 1  O- 53mm  15  M 
Carrier  :  f'^f  i  t  r  a y  erv 

Data  tile  :  AMEP  D  4 .  C MR  ( c :  \  c It  r  a n)  \  d  a  t  ev  \  an  ep t  e  k  > 
Sample  :  200  i.tl  vapor' 

Operator  :  Andrew  linulE?'/ 


ir-ioht 


25.  OOOinV 


tonrcitpnt  Retsatian  Ars^a  ExterrtaJ 


?I 

I 

i 

4!— 


i 

5E 


ii— 

1 

1 

1. 

K 

1 

1 

1 

1 

"Th  .  -  - 

1 

•I 
■  1 

1 1 

\ 

\ 

S[„. 

_  .1 

{ 

:i 

1 

\ 

j 

9  — 

•  •-! 

:’! 

•  ‘.*1 
.  1 

1 

.1 

. } 

•.  t 

♦  :  t 

5.  ill 

j 

'  ■  i 

5.3211 

■■  :i 

HI— 

1 

:  rl 

.  t 

f 

\ 

;  V 

't 

\:\— 

■  i 

\ 

1 

'■  i 

1 

1 
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10.733 
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SB-06-12 


Lab  riaine  :  ECl  I 

Client  :  ANEP I EK 
Cl  i  en  t  I  il  :  01  *1  6 .  L3 
Collected  :  12/1/94 

Jlol  d  i  ou  t  i  ine  :  <  24  hr  s 
Analysis  date  :  12/Ul/i9?4  j.2:i.hr4i 

Method  r  Direct  lnjectic»r> . 

Desc r  i  f  >  t  i  nr>  r  AMEi-‘  IT: K  —  _  NfU  ^  S tri x  t  i  *:  f  i  e  I  d 
Colufun  I  MXr— 1  0.5L-inii>  x  llfJ  i'i 
C ar  f  i  er  i  M  i  L  r  og en 

Data  file  :  AMEPDb.CHR  (c:  VclironiXiJa  ta\^'.nepteic  > 

Sample  :  200  ul  va^:M-jr 

nperahor  r  ArMjrew  liitgley' 
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Area 


Exlernal 
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i 
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(unknD^’H) 

10dB3 

330.75 

»/A 

Xylen?! 

10.550 

138.5? 

15.39 

(unknown) 

H.150 

126.93 

M/A 
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SB-07-02.5 


Lab  r>ame  r  ECT  tlnbi.  it?  .1 
Client  :  AMEP I EK 
C i  i  eri t  ID  r  0 1 44 6 -  L3 
Collected  r  12/1/94 
Holdina  ti*ne  :  <  24  )>r-s? 

Analysis  date  :  12/01/1994  13:40:51 

Method  :  Direct  Injection 
Description  :  AMEPTEK  —  No-  SmitlNieid 
Column  :  MXT-1  0-53non  x  15  M 
Carrier  :  Ni  craue»> 

Data  file  :  AriEF-‘D6- CHR  (c:  \c:itrotn\da  taXaneptek  > 
Cample  :  200  ul  vapor 

Operator  :  Arvr.irei*;  lirvpiey 
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IlLniLnotiii '  14.150  112.79 


i 

i 


External 


»/A 


SB-08-02.5 


Lab  name  :  EC  1  Mobile  i 
Client  r 

Cl  ien  t  JD  :  0  14^16.  L3 

Collected  :  12/1/94 

Mol  d  i  rio  t  i  me  r  <  24  I  >r  e 
Analysii  date  =  12/01/1994  15=21:57 

Method  :  Direct  Injection 
Des c r  i  p  t  i  on  r  ANF£ P 1  El<  *-  Mo .  Sin i  t  h -f*  i  e  1  d 
Colnmr^  :  MXT— 1  0-53mm  15  M 

Carrier  r  Mi  truper# 

Data  file  :  AMEPD7-CHR  ic:  \chr omXda taXanep tek ) 
Example  r  200  ui  vapor 
Operator  :  Ar>drew  Tinqlev 


-25 .  V 


ro=!;£jor:eni 


Rptentior*  Area  External 


SB-08-07.5 


Lab  natne 

ECr  Mobile  1 

C:l  i  en  b 

AMEPTElL 

CneoL  ID 

0 i 446  H  L3 

Coi  j.  ected 

12/1/74 

Holdirjg  time 

<  24  hr^ 

Analys-i  b  dace 

12/01/1774  IS;  40 

Method 

Dir  ect  In  iectior^ 

Dt?scri  j.k  L  ion  :  ASJEP  J  EK  "•*  ^  Nt)-  iilmi  cU  i  i  u 
Cq}  <.unn  :  V’lX  F—i  y,  M 

Carrier  :  hiirro^risn  ...  ,  ,  • 

Da  La  file  :  / M4E1~  DB  -  Cl  ir<  ( c  :  \ ci  >*»  oin  \ua  L a  \ anep  Lei--.  / 
Sample  r  200  ul  vapor 
Operator  :  Aodrew  IiF>«:|lev 


j  ^  v;i)i . 
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lor 
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ReltfDtion  Area 
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;(vlenel  30.550  350,84 
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Eidernal 


i 


3?.  72 


Lab  -  LU  i  l  ifjbii.  e  X 

Clie*>t  :  ANEf-TLl: 

C 1  i  «?ri  L  I  D  -  1 4  4  <S  -  L-S 

Collected  :  12/2/94 

Molding  time  :  <  24  l>rs 
Analysis  date  :  12/02/1994  12:53:10 
Metliod  :  Direct  injection 
Descr  i  p  t  i  on  :  AMEP  f  ti<  —  Mo  -  S«>  i  t  h  v  :i  e  1  d 

CoJLufnn  :  MXT—1  0.53mm  >;  15  M 

Carrier  :  Nitrogen 

Data  vile  :  ANEF“^Ai  1 ,  CMR  (c:  \chrom\data\ar>eptGk > 
Sample  :  200  ui  vapor 

Operator  :  Andrew  Tifigiey 


SB-09-02.5 


Hei aht 


r^J'Ofn 
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5/> .  OUUfiiV 


vr-'-rtr  Rp  U^nt  i  Dr?  Area 
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External 


SB-09-07.5 


rtaine  :  LL I  liolji  le  j. 

Client  :  Ai'lEP  I  EC 
C 1 i en t  ID  z  0 1 44 6 - L3 
Coileeced  :  12/2/94 

HolcJinu  time  :  <  24  hrs 
Analysis  date  r  12/02/1994  13:19:t.>9 
He  t h o d  :  Dir  ec  t  1  r>  j  ec  t  i  or^ 

Description  :  A^4tPTEK  F4»:^-  S/nich field 
Column  c  HXT— 1  0-53mm  K  15  H 
Carri  er  :  14 i  troaen 

Daca  -fill?  r  ANEPAi2.CHR  (c  :  \chrQn»\data\anep  t  ek  > 
S)amf5le  r  200  u.l  vapor 
0| )  er  a  t  or  :  Andrew  T  i  n  g  1  e  y 


SB-09-12 


Lai.)  jiaiue  : 
Ciier)t  : 
Client  ID  : 
Collected  : 
Holding  time  : 
Analysis  date  : 

Method  : 
Description  : 
Column  : 
Carrier  : 
Data  l^ile  : 
Sample  : 
Operator  ; 


LL- i  i  ioh.Ti.  e 
AWEPfEK 
01  4>)6.L3 
12/2/94 
<  24  hr 5 


Direct  Inj 
AMEPIEK  - 
riXT-l  0,53 
Ni  tr  ouer) 


ection 

Mo .  Smi thf i  ei  d 
fnm  X  .15  M 


ANEF"'Ai3,  CHR  (c:  \chrom\dat aXaneptek ) 
200  ui  vapor 
Andrew  Jk  ngl  e^/ 


fiei  Dht 


600rnV 


256-OOOinv 

CDPfDon?nt  ueUrition  Area 
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hxlerna] 


lOj 

ill 


121 

]■ 

2,2321 
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ni 
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16--- 

I 

171— 

1 

1 


{unlnnvt’n) 


13.566  n?.85 


H/A 


jiufiknewn) 

I 


IB  JjJ6 


nfk 


iia.o 


Lab  lu'ixine  : 
Cl  i€?P.  t  : 
Cliervt  ID  : 
Coi i ected  : 
Holding  tin»B  : 
Analysis  date  : 

fiethod  r 
Descriphion  : 
Col  urnn  r 
Carrier 
Data  file  i 
Sarnpie  : 
Operator. : 


LL  r  riobi  lr.*  i 

AtiEPiEi< 

01446-L3 
12/2/94 
<  24  hr 5 

12/02/ 1994  15; 00; 47 

Dir  ec  t  1  n  j  ec  t  i  oii 

AiNEP TEK  3  iMO-  Smi  ti  l  field 

MXT‘~1  0.b3nmi  >:  15  11 

Nitrooen 

AHEPAi 4.  Ci  IR  (cr  \chron>\data\anep  tek ) 
200  ul  vapor 
Andrew  i'ingley 


SB-10-02 


Heiohl 
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51 


1- 
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51““ 
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;  i 


256  -  OOOniO 

;(Etpntion  Area 
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I 


External 


Lab  name 
Ci  i  Gilt 
Client  ID 
Coi 1 ec  ted 
Hoi  dine  time 
Analy^iB  date 
Metbod 
Description 
Col  ufnn 
Carr*  i  er 
Data  tile 
Sampl e 
Opera  tor 


LC I  riobi  Je  1 
AiMEP'rt  i: 

0 14  -^6- l  :5 
12/2/94 
<  24  hrs 

12/02/1994  15r26:04 

Di rec t  injection 

ANC P  l  EK  —  No  -  Bni  i  1 1  >  f  i  e  1  d 

MXT-I  0-53mm  >:  15  M 

Nj  troucff 

A  WPP  A  i  5  -  CMR  ( c :  \  c  h  r  om  \  d  a  t  a  \  a  r‘i  e  p  t  e  k  ) 
200  ui  v'apor 
Anur  an  T i na 1 ey 


SB-10-04 


•25-  600ti*V 


256..  UOO/iiv' 


Relentiojj  Area  External 


I  w 

V  \ 


11.019 

8.  12  — 


ji  unknown) 

9.3iS 

349.13 

H/A 

t 

K unknown) 

9,966 

103.68 

H/A 

Kvlsr»e3 

1 

H.416 

217.59 

21.77 

) 

(unknown) 

12.066 

139.45 

W/A 

(unknown) 

13.100 

149.24 

N/A 

(unknown) 

13.616 

235.76 

H/A 

(unknown) 

H.I66 

270,60 

H/A 

1 

1 

{(uPf  known) 

I 

15.330 

251.82 

H/A 

{ 

jlunf  nown) 

1 

16.033 

323.84 

H/A 

{ 

1 

iiurfknuwn)- 

1 

16.900 

110.41 

-•  H/A 

* 

» 

|(  unknown) 

17.503 

196.84 

H/A 

Hioilnnwn) 

19.266 

100.07 

H/A 

Lab  Maiar;’ 

t  tli  riobi  L 1-:  1 

Ci.  i  e?Mt: 

AMCP'I  Cl  :‘ 

SB-10-06 

Client  iD 

0:l.^46.L3 

Col i ec  ted 

12/2/94 

Hoi  di  rvo  hi 

<  24  hrs 

Analysis  date 

12/02/1 994  15:51 : 35 

Hattiod 

Direct  Injection 

Descr'iption 

AMEPTEK  -*  Wo.  Smith  Field 

Col  urnr> 

MXT~1  0.53mm  x  15  M 

Carr'i  er 

Ni  troqf?n 

Data  l^ile 

AWEPAi6.CHR  (c:  \cbr om\tiat£^.\anep tek  ) 

San»D  1  e 

200  ul  vapor 

Operator 

Andrew  Ti ngi ey 

Hei nht 


600m V 

^ . . 


236 . 000i)>v 


Cofiprinent  Retention  Area  External 


71 

9.8S0I 


1I.69?| 


27.591 


24.  101 

8.2101 

H 

15.735 

17.797 

17.  12 

6.049 
1 

10.518 

16.9D9 

Hr 

7.oe/i 

26.3021 


21.  160- 


8.  171" 
I 

I4.7I2I 


t unknown) 

I 

7.283 

240.22 

«/a' 

I 

PCE 

8.133 

435.57 

CD 

{'unknown) 

9.350 

1008.78 

N/A 

(unknown) 

10.016 

449.63 

N/A 

Xvl^nel 

10.366 

112.05 

12.45 

AylenBC* 

n.233 

358.19  . 

35.00 

l'(YleRB3 

1  • 

11.500 

525.41 

3K91 

1 

Ifunknown) 

I 

12.  U6 

330.28 

m 

r 

.'(unknown) 

♦ 

12'733 

134.81 

«/A 

i 

Hurfknonn) 

13.183 

144.20 

N/A 

{(unknow.i) 

13.716 

366.67 

H/A 

t 

j(unknown) 

14.233 

174.50 

H/A 

{Fri  Ive  Benzene 

1 

14.766 

Hi. 06 

0.02 

( 

j{unknQwn) 

15.350 

507.3? 

H/A 

{(unknown) 

1 

t 

16.066 

467.40  • 

N/A 

((unknown ) 

17.166 

'206,83 

H/A 

{ ( u*'  i  F  riC'Nfj ) 

\ 

17.566 

365,56 

rl/A 

1 

iR.566 

102.22 

\Uh 

Lab  naine 
Cl i en t 
Client  ID 
Col  1  erited 
Holding  time 
Analysis  date 
Method 
Descr i ption 
Col umn 
Carr i er 
Data  -file 
Sample 
Operator 


-20.  600inV 
\  ? 


f  F 


5.018t 

ni¬ 


ce  I  I'iobi  1 G*  1 

Ar*!Ef-*TEe 
01446. L3 
12/2/94 
<  24  hrs 

1 2/ 02/ 1 994  16:10: 1 O 
Direct  Injection 
AMEPTEK  -  Mo.  Smith field 
MXT-i  0.53mm  >i  15  H 
Mitroqen 

ANEPAly.CHR  (c: \chr omxdataXaneptek ) 
200  Lil  vapor 
Andrew  Ting ley 


SB-10-08 


*.  OOOtiiV 


Component  Relenticn  Area 


Externa) 


tunknown) 

7.566 

677.83 

H/A 

(unknown) 

10.100 

124.78 

K/A 

Sylsn&l 

10,533 

136.00 

15.11 

{(unlfiown) 


I  (unknown) 


t . 


I 

I 

; 

I 

I 

I 


C  i  i  er>  t 
Cl  i  eri  t  I  D 
Col 1 ec ted 
Holdinu  ti/ne 
Analysis  date 
Method 
Descri pti on 
Col umn 
Carr i er 
Data  l^ile 
Garnpl  e 
Oper a  t or 


CC  }  i')eji.>i  1  o  1 
AMEPTEK 
01446. L3 
12/3/94 
<  24  hrs 

1 2/03/  1 994  1 3r  00 : 

Direct  injection 
AWEPTEK  -  Wo.  Smith field 
MXT-j  0.b3fnm  >'  15  V\ 

Ni troqen 

ANEPA22.CHR  (c: \chrom\data\aneptek ) 
2  O  O  1 1 1  V  a  p  o  r 
An  d  r  e w  T i n  g 1 ey 


SB-1 1-02 


-25. 600m V 

Heiaht 

■  I  r~ . . 

I  S 

1 


256. OOOmV 

•  -Cortnon>?nt  R?  ten  cion  ftrea 


External 


i_^iL>  l^aniL: 

■ - Clier>t 

Client  ID 
Col  1  EE?cted 
Hold! no  time 
Analysis  date 
Hethod 
Descr i pti on 
Col umn 
Carr i er 
Data 

Sampl e 
Operator 


L.l  -  I  i  L  •  • 

AiviCP  i  UK 
014^6. L3 
12/5/94 
<  24  hr^ 

i 2/05/ i 994  13: 26; 28 
L>i  rect  lr>  iecti  or^ 

A WEPTEt::  -  Wo  -  Smi  t  h  f  i  e i.  d 
WXT— i  0~53mm  >:  15  M 
N.i  troaen 

ANEPA23.CWR  (c: \chr omvdata \anep tek P 
200  ul  vapor' 

Andrew  Ti nul ey 


SB-11 -07 


-25 . 600rnV 
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i  t 

■h  f 


256. OOOm^ 


Cof!»&QA8nt  Retention  Area 


External 


■  8.92?f 
42.  7h- 


47.872! 

lb.  10 

14.162 

HP- 

54.292 


35.2911 

12i- 


36.168 
52.  It- 
19.59? 

I 

58.  15!" 


46.  16U- 
14.273! 


31.0001 
171- 
16.7251 
1  1.2581 
IBi 

13.1501' 


'r 

[ 

y 

(unknown) 

5.216 

4B7.01 

H/A 

(unknown) 

(unknown) 

6.783 

7.133 

118.79 

723.57 

K/A 

H/A 

.*  1. 

i 

(unknown) 

1 

7.983 

687.01 

)I/A 

v. 

1 

1 

!( unknown) 

9.166 

1682.25 

H/A 

'■  -  -  cr"" ' " 

(unknown) 

9,800 

685.86 

H/A 

[(unknown) 

10.150 

2i8v23 

H/A 

/*L 

[(unknown) 

10-750 

239-93 

H/A 

.•  .r’-* 

i(  unknown) 

11-300 

*  643.56 

N/A 

1 

i(  unknown) 

11.900 

737.20 

N/A 

V<' 

(unknown) 

12.483 

330.50 

N/A 

*r 

(Unknown) 

12.805 

508.85 

H/A 

V  ” 

(unknown) 

13.483 

860.25 

H/A 

(unknown) 

14,016 

i 594. 30 

K/A 

■. - 

jlri  (i?  DEnrene 

14.633 

272.46 

0.04 

••  ■  ■  •—  ... 

I 

{(unknown) 

1 

15.083 

1075-02 

H/A 

5  ''■■■■  . 

i 

|(  on  known  ) 

15.016 

810.91 

N/A 

-  .5*  . 

itunknowfi) 

16.133 

162.51 

H/A 

*  *  ’ 

1 

j(  unknown) 

16.733 

616.98 

H/A 

j(  tin  known) 
jl  unknown) 

17,316 

17,600 

362.60 

113.40 

H/A 

H/A 

.  .  <’ 

{l.unkpcujn) 

13.250 

153.85 

H/A 

SB-1 1-1 2 


Cl  i  ent  I ly 
Col iected 
Moldinq  time 
Analysis  d^ate 
Method 
Description 
Col  Limn 
Carrier 
Data  -file 
Sample 
Oper at or 


01446-L3 
12/5/74 
<  24  fu-s 

12/05/1994  13:5.1:55 
Direct  Injection  ^ 

AWEPIEK  ~  ito-  Smiclrfieid 
M  X 1—1  O  -  5  3  f  n »»  X  15  M 

hNEPh24. CHR  (c: \chrom\daca  vaneptek) 
200  ul  vapor 
Andr ew  Ti npi ey 


Heiohh 


-25 . 500fnO 


256-  000»i)V 
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CowDonsnl 


Retention 


Area 
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4j 
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5 
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el_ 
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1 

1 

4.050 

10"^ 

11  _ 

12  -• 


1 

i 

i 

1 


lunknoiin)  9.766  IBO.58 
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13  ...... 

M  — 

1 

I 

I5i  — 


I 

1.4 


:{ 

j 


\ 


•j. 


i 


j 

lluiiknovu'i) 

i 

I 


16.100 


*  ^4 


hunbiGJ'ii) 

i 

\ 


10.233 


External 


H/A 


N/A 


N/A 


177-01 


SB-12-02 


Lab  na»»e 
Client 
Cl i ent  ID 
Collected 
Holdinp  time 
Analysis  date 
Metiiod 
Description 
Col  unin 
Carr i er 
Data  file 
Sa^^ipl  e 
Oper a  t  or 


ECT  Mobile  1 
ANEP7EK 
01446.L3 
12/5/S‘»4 
<  24  birs 

12/05/1994  15:30:52 
Di  rec:  t  Injection 
AMEPTEK  -  No.  BmithfielcJ 
MKT— 1  0-53mm  15  M 

Mi  troqeri 

ANEPA26-CHR  (c:  \chrofn\data\aneptek> 
200  ul  vapor 
An fJ r  G U’}  r i  n g  1  ey 


-25. 600mV 


lleioht 


55.  1 


itii- 


lOI 


UU- 

1 


121- 


Hi — 


15r 


■  1 


:56.  OOOiiiV 


CoinoonenI  Retention  Area 


(unknoHn) 


hiJIiP  [iDVi/i  * 


0.916  253.62 


16.183  138.01 


Hi 


External 

H/A 


SB-12-07 


Lab  name 
Client 
Client  ID 
Coll  ectecJ 
Holdinu  time 
Analysis  date 
Method 
Description 
Col umn 
Carri er 
Data  tile 
Sample 
Operator 


bCT  Mobile  1 
ANEPTEK 
01446. L3 
12/5/94 
<  24  hrs 

12/05/1994  15:56:26 
Di r ec t  I n  j  ec  h i  on 
ArxIEPTEK  -  No-  Smithtieid 
MXT— 1  0-53mm  >:  15  M 

Ni tr ooen  . 

ANEPA27- CHR  (cr \chrom\data\aneptek > 
200  ul  vapor 
Andrew  Tina ley 


-25. 600m V 


Heioht 


il— 


61— 


H 

121 

lo 

i5| 
6.  iA 


256.  OOOjoV 


CDftOcinent 


Retention 


Area 


I 


[(unknown)  9.166  504.79 


jlunkitowr;) 


\ 


I 


External 


H/A 


c.ncn 


SB-12-12 


Lab  name 
Cl i ent 
Client  ID 
Col lected 
Holdirm  time 
Analysis  date 
Method 
Description 
Column 
Carr i er 
Data  i  1  e 
Bampl e 
Operator 


:  ECr  Mobile  i 
::  ANEPTEh 
r  01  4^16.  L3 
:  12/5/94 

:  <  24  hr 5 

r  12/05/1994  16:22:22 
:  Direct  Injection 
:  AMEPrEK  -  Mo-  Smithfieid 
:  MXT'l  0-53mm  >:  15  M 

:  Mitropen 

:  AMEPA28- CMR  (c: \chrom\data\aneptek > 
:  200  ul  vapor 

:  Andrew  linqiey 


“25- 

■  I — . r*’ . . . 

}  -v 


12 

13 

i 

.  I 

1 

ISi-" 


ITI- 


IDi 


25c>-.  t’OOtri'-* 

Coc;cnnent  Retention  Area  External 


I 


unknown) 

f(unknown> 


3.?5D  4S2.94  M/A 

9.366  356.61  N/A 


(unkno^ij)  16.066  275.46  H/A 


SB-13-02.5 


Lab  name  :  ECT  fiobile  1 
Cl i en  t  :  AMEPl EK 
Client  ID  :  01 4^16.  L3 
Collected  :  12/6/94 

Holdino  ti  fiie  :  <  24  hrs 

Analysis  date  :  12/06/1994  11:37=08 

Method  =  Dii'Bct  Injection 
Description  =  AMEPTEI*:!  —  Wo.  Smithrield 
Column.:  MXT—1  0-ti3nwii  lb  ii 
Carrier  =  Witrooen 

Data  -File  :  ANEPA33.CHR  ( c=  \chrom\data\anep tek > 
Sample  :  200  ui  vapor 

Operator  :  Andrew  7’inql^^y 


SB-13-07 


Lab  natue  : 
Cl i en  t  : 
Client  ID  : 
Collected  : 
l-Ioldina  time  : 
Analysis  date  : 

Method  r 
Descr i p  t i on  z 
Column  : 
Carrier  : 
Data  file 
Sample  : 
Operator  : 


ECT  Mobile  1 
AMEPTEi: 

01 4^16.  L3 
12/6/94 
<  24  hrs 

12/06/1994  12:02:22 
Direct  In  lection 
AIMEPTEK  -  No-  Sinithfield 
MXT-1  0-E;3mm  x  15  M 
Ni troqen 

ANEPA34-CMR  (c: xchromXdataXanep tek) 
200  Lil  vapor 
Andrew  Tir^gley 


-25-  600»nV 

Heiohl 


CoflDonent 

1 

I 


Retention 


Area 


External 


6..  10l~ 

4.5h1 

111— 


121 


131 . 

Ml— 


I 

1 


I 

4 

j 


! 

15|- 

I 

I 

161-.. 

1036VI 

I 

I 

LL- 


lOi 

1 


jlunknov^n)  *  • 

10.200 

515,93 

m 

(unknown) 

10.766 

102.97 

H/ft 

'(ijnknnivn)  16.100  308.06  N/A 


I 

I 


SB-13-10.5 


Lat>  name  :  EIT]'  fiobile  .1 
Client  :  ANEPTEK 
Client  I  i)  =  0 .1 4 4c> *  L3 
Collected  :  12/6/94 

Holdinu  time  ;  <  24  hr^ 

Analysis  date  :  12/06/1994  12:27:51 

Method  :  Direct  Injection 
Description  :  AMEPIEK  ~  Wo.  Gmitijfield 
Column  :  HXT--i  0-53inm  x  15  M 
Carrier  :  Nitrogen 

Data  -File  :  AMEPA35 .  CMK  ( c  :  XchromXda  taxanep  tek ) 
Sample  :  200  ul  vapor 

Dperator  :  Andrew  Tii>gley 


SB-14-02.5 


Lab  name  :  ECl  Mabi  lE»  A 
Client  z  AtiEF-' TEK 
Client  ID  0 A  4 6 L3 
Collected  :  12/6/94 

l-loldina  time  :  <  24 

Analysis  daite  :  12/06/1994  12:56:21 

liethod  r  Direct  injection 
Descr  i  p  t  i  on  :  AN’EP  l  EK  —  I Ao -  Sm»  t  t  r*  Field 
Coln.inn  :  MXT— 1  0-53ir)M>  x  ib  ri 
Carrier  :  Nitroaen 

Data  rile  :  A^4EPA36.  CMC  (c:  Xci^r  omXciata \ar#eptek) 

Sample  :  200  ul  vapor 

□per  at  or  :  Andrew  I'itJuley 


SB-14-07 


Lab  name 
Client 
Client  i  1) 
Col  1  etited 
Moidina  time 
Analysis  date 
Method 
Description 
Col  i-unr> 
Carr i er 
Data  file 
5a/npi  e 
Operator 


LC]  Hobiie  1 
AhfCPTEC 
0.1  4*T6~  L3 
12/6/94 
<  24  ?irs 

12/06/1994  13:27:20 

Di rect  Injection 
ANEPTEK  -  Wo.  Bmithfi eld 
MX‘r--l  0-b3mm  15  M 
Mi  trooen 

AWEPA37-  CMR  (c:  \chronP\Llaha\anep  tek  ) 
200  a)  vaf>or 
Andrew  1if>uiev 


APPENDIX  C 


SOIL  BORING/MONITORING  WELL  LOGS 


ANEPTEK 

CORPORATION 


BORING  LOG 


Sheet 


_ of 


Boring  No.  SB-i 


01 


94110.52 


PROJECT 
JOB  NO. 

CONTRACTOR _ 

DRILLER  Seo  board 


North  Smithfield  ANGS 


DATE 

TIMES 


11/29/94 


LOCATION  N.  Smithfield  Air 


10:50  g.m.  —  12:10  p.m. 


CONSULTANT  Hoqer  GeoSeience,  Inc. 
LOGGED  BY _ - 


DRILL  RIG  TYPE 

weatheraemp.  . 

DEPTH  TO  WATER  TABLE 


HSA  (4.25") 
Mobil  B-53 


Notional  Guord,  North  Smithfield.  Rt 
GROUND  SURFACE  ELEVATION 


clear,  sunny/50*s 


7.5* 


.FT. 


COMMENTS  continuous  somplinq  in 
AOC  B 


SAMPLING 


DEPTH 

BELOW 

GRADE 

(FT.) 

(SPT) 

BLOWS 

PER  6” 

PEN 

REC 

TYPE 

1 

2 

24- 

ir 

SPT 

4 

2 

3 

R 

3 

11 

2cr 

i3r 

SPT 

28 

4 

110 

ioo/2r 

5 

10 

24“ 

gr 

SPT 

19 

6 

20 

15 

7 

20 

24- 

i3r 

SPT 

10 

8 

6 

8 

9 

9/5r 

5- 

or 

SPT 

100/cr 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

SAMPLE  DESCRIPTION 


MoisL  brown»  fine  to  coarse  send,  little  to  some  silt, 
troce  coarse  to  fine  grovel. 


Top  y :  As  above. 

I  ower  1  (f :  Moist,  very  dense,  gray  fine  sand,  troce  silt, 
trace  coarse  to  fine  grovel. 


Moist,  dense,  gray  fine  sand,  trace  coarse  to  medium 
sand,  troce  silt,  trace  fine  to  coarse  gravel. 


Moist,  medium  dense  groy  fine  sand,  troce  coarse  to 
medium  sand,  troce  silt,  troce  coorse  to  fine  grovel. 


No  recovery.  Wet,  gray  sond  ond  silt  on  outside  of  spoon. 


Refusal  at  8.4*  with  both  spoon  and  augers. 

End  of  boring  at  8.4’  grouted  to  surface. 

Note:  augered  through  grovel  and  cobbles  beginning 
ot  '^5*. 


HNU 


HNU  -  Oppm 


HNU  -  Oppm 


HNU  —  Oppm 


-  ^  - 1 _ 1 _ 

GRANULAR  SOILS 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 

LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-'8 

8-15 

15-30 

>50 

V.  SOFT 

SOFT 

M.  STIFF 
STifF 

V.  STIFF 

HARD 

(SPT) 

Storvdord  Pefvrtrolioft  Te*»— 

140  fe.  ••^ht  folirt^ 

30  «olo  o  2 

OD.  *p<!t  spoon  aomplw 


PEN  —  Penetroted 

REG  -  Rocovorod 

HSA  -  Ho*ow-Slem  Aa^w 

SS  -  Spfit  Spoo« 

PIO  PHotoJonizotion 
O«t*ctor 


PROPORTIONS 


WATER  C0^m:^^T 


Troc*  0  to  lOX 
UWo  10  to  20X 
Som*  20  to  iSX 
And  35  to  SOX 


*  Meosured  at  end  of  drilling.  During  drilling,  W.T.  measured  ot  8.4’ 


ANEPTEK 

CORPORATION 


BORING  LOG 


Sheet 


J _ of 


Boring  No.  SB-02 


94110.32 


PROJECT 
JOB  NO. 

CONTRACTOR _ 

DRILLER  Seoboord  _ 


North  Smithfield  ANGS 


DATE 

TIMES 


11/29/94 


LOCATION  N.  Smithfield  Ai_r__ 


~  2:30  -  4:10  p.m. 


cONSUtTANT  Hoqer  GeoSclence,  Inc. 
LOGGED  BY _ - 


DRILL  RIG  TYPE  HSA  (4.25  )  Mobtl  B  _53 
WEATHERA^WP.  cleor>  sunny,  SO^s _ 


Notionol  Guord.  North  Smithfield.  Rt 
GROUND  SURFACE  ELEVATION 


DEPTH  TO  WATER  TABLE 
after  10  minutes. 


..FT. 


COMMENTS  Samples  -  every  5* 
in  AOC  B  W.L.  at  2.1*  ofter  16  hrs. 


DEPTH 

BELOW 

GRADE 

(FT.) 


SAMPLING 


(SPT) 
BLOWS 
PER  6* 


PEN 


REC 


TYPE 


SAMPLE  DESCRIPTION 


HNU 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


24- 


SPT 


10 


12 


Top  T\  MoisL  loose  brown  fine  to  coarse  sand  with  gross 
frogments*  little  to  some  silt*  trace  coorse  to  fine  gravel. 
Lower  4-;  Moist,  medium  dense  light  brown  fin©  send, 
troce  coorse  to  medium  sand,  little  silt,  trace  coarse  fine 
grovel. 


HNU  =»  Oppm 


22 


31 


24" 


2or 


SPT 


33 


35 


Top  2^:  Moist,  medium  dense,  light  brown  fine  sand,  trace 
coarse  to  medium  sand,  troce  to  little  silt,  troce  coorse 
to  fine  gravel. 

♦Lower  IfiT:  WeL  dense  groy  fine  sand,  trace  silt,  troce 
coorse  medium  sond,  troce  coorse  to  fine  grovel. 


HNU  =  Oppm 


Augered  to  10*  —  rare  cobbles,  very  dense.  No  SPT 
sample  taken  ot  10*.  Cuttings  ore  groy  fine  sand  and  silt, 
little  cloy,  trace  coarse  to  medium  sand,  trace  coarse 
to  fine  grovel. 

End  of  boring  ot  10*.  Grouted  to  surface. 


HNU  =  Oppm 


GRANULAR  SOILS' 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8  e 

M.  STIFF 

10-30 

M.  DENSE 

8-15 

STIFF  ** 

30-50 

DENSE 

15-30 

V.  STIFF 

>50  ' 

V.  DENSE 

>50 

HARD 

(SPT) 

StorySofd  P«A*tration  Test** 

140  lb.  weight  roMIng 
30  onto  o  two  toot  loog  2 
0.0.  *ptt  spoon  sompt-e 


PtN  -  Penetrated 
RCC  —  Recovered 
HSA  -  HoHow-Stem  Augw- 
SS  -  Split  Spoon 
P10  —  Phototoni20tion 
Detector 


PROPORTIONS 


Trace  0  to  10X 
utti*  to  to  2crc 
Some  20  to  3551 
Arid  36  to  50« 


WATER  CONTENT 


O  Dry 
U  »  Uoiat 

W  -  Wet 


Color  change  (and  change  to  medium  dense  to  dense)estimoted  at  5.5’ 


ANEPTEK 

CORPORATION 


BORING  LOG 


Sheet  ^  of  _ 1_ 

Boring  No. 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  94110.32 _ 

CONTRACTOR _ 

DRILLER  Seoboord  _ 

CONSULTANT  Hoqer  GeoSctence,  Inc. 

LOGGED  - 


kows 

PER  6“ 


SAMPLING 


DATE  1 1  /30/94 _ 

TIMES  10*45  o.m.  “  12i10  p.m 

4.25”  HSA 

DRILL  RIG  TYPE  Mobil  B-53 _ 

WEATHERAEMP.  clear,  sunny.  50*s _ 

DEPTH  TO  WATER  TABLE  _>10 - f 

ot  end  of  boring.  _ 


LOCATION  N.  Smithfield  Air _ 

Notiono!  Guard.  North  Smithfield.  Rl 


GROUND  SURFACE  ELEVATION 


COMMENTS  Continuous  sompiin 


lonned  If  water  comes  into  hole. 


Moist  fill,  loose  brown  coorse  to  fine  sand,  little  silt,  trace 
coarse  to  fine  gravel. 


HNU  =  Oppm 


Moist  fill,  medium  brown  coorse  to  fine  sand,  trace  to 
little  silt,  trace  coorse  to  fine  grovel. 


4 
7 

5 
18 
25 
40 
25 
40 
47 
63 
28 
63 
87 

100/05” 


HNU  =  Oppm 


No  recovery  -  spoon  hit  obstruction  at  6^  —  pushed 
obstruction  out  of  the  woy,  but  collected  no  sample. 

Tod  4” :  As  above  (SPT  SB— 03  —  04.5)  but  wood  frag¬ 
ments  in  spoon. 

Bottom  eT:  In  gross  sleeve  -  change  to  noturol  fill 
moterial  within  sleeve:  Moist  dense  to  very  dense  fine  gray 
send,  trace  silt,  trace  coarse  to  medium  sand,  trace 
coorse  to  fine  grovel. 

Moist  very  dense  fine  gray  sond.  trace  coarse  to  medium 
sand,  trace  silt,  troce  coarse  to  fine  gravel. 


Moist,  very  dense,  gray  fine  sond,  little  coorse  to  medium  hNU  =  Oppm 
sand,  trace  silt,  trace  coarse  to  fine  gravel. 


Refusal  with  spoon  at  12.5L 

Augered  to  12*.  Boring  was  dry  ot  completion.  Left  open 
overnight  to  determine  if  water  will  collect. 

End  of  boring  ot 

Grouted  to  surface  on  12/2/94. 


:  HNU  =  Oppm 


1 _ 1 - 

GRANULAR  SOILS 

■■j - 

COHESIVE 

SOILS 

BLOWS/FT- 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  STIFF 

10-30 

M.  DENSE 

8-15 

STIFF 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

stondord  P*n«tr<rtion 

140  lb.  w«Vght  foiling 

;30  onto  o  two  foot  long  2 

O.D.  split  spoon  soinplcr 


PEN  -  Penotroted 
R£C  -  Recovered 
HSA  -  HoJIow-SUm  Auger 
SS  -  Split  Spoon 
PO  —  Photoiooi2otion 
Oetoctor 


PROPORTIONS 

WATER  CONTENT 

Troce  0  ta  TOX 

UttW  to  to  20X 

Sorrm  20  to  iSX 

And  iS  to  50% 

0  »  Dry 

M  .  Uoiet 

W  -  Wet 

Grovel  at  surfoce  down  to  0.5’.  Driller  shoveled  away  gravel  to  reach  sond  at  0-5”  ond  started  sompling  there. 
►  Boring  still  dry  after  24  hours. 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  94110.32 _ 

CONTRACTOR  _ _ 

DRILLER  Seoboord _ 

CONSULTANT  Hqger  GeoScience,  Inc. 

LOGGED  BY _ - - 


DEPTH 

BELOW 

GRADE 

(FT.) 


(SPT) 
BLOWS 
PER  6" 


SAMPLING 


BORING  LOG 


DATE  11/30/94 - 

TIMES  2i05  prn  —  2i55  pm 

4.25r  HSA 
DRia  RIG  TYPE  Mobil  B-53 

WEATHERAEMP.  cleor,  sunny,  50's 

DEPTH  TO  WATER  TABLE 
durinq  drillin 


Sheet  -J _ of  _ 1 - 

Boring  No*  SB-04 _ 


LOCATION  N.  Smithfield  Air _ 

National  Guord.  North  Smithfield.  Rl 


GROUND  SURFACE  ELEVATION 


COMMENTS  Sompitnq  eve 


AOC  C _ 


Moist  fill,  veiy  loose,  brown  fine  sond,  troce  coorse  to 
medium  sand,  trace  little  silt 


HNU  =  Oppm 


Augered  through  cobbles  to  5*. 


Moist  fill,  medium  dense,  brown  fine  sand,  troce  coarse  to 
5P7  medium  sand,  little  silt,  trace  coorse  to  fine  grovel,  several 
'  frogments  of  coorse  gravel  broken  by  spoon.  Stem  root 
fragments. 


Tvs’ 100/ 


Moist  fill,  medium  dense,  brown  fine  sand,  trace  coorse  to 
medium  sond,  little  silt,  troce  coarse  to  fine  gravel.  Stem 
root  frogments. 

Augered  through  cobbles  to  10*. 

No  recovery. 

Spoon  refusol  at  10’  5  1/2”. 

Auger  refusal  at  10.5’. 

Cuttings  wet 

End  of  boring  ot  10.5'.  Grouted  to  surfoce. 


HNU  =  Oppm 


1  1  . 

GRANULAR  SOILS 

1 

1  COHES 

_ i 

IVE 

SOILS 

BLOWS/FT. 

1  DENSITY 

BLOws/rr. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 

LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-8 

8-15 

15-30 

>50 

1 

V.  SOFT 

SOFJ. 

M.  STIFF 
STIFF 

V.  STIFF 

HARD 

(SPT) 

Staivdord  Perpetration  Test- 

140  ib.  weiQht  ToUng 
30  onto  o  two  foot  long  2 
0.0.  split  spoon  sampler 


PROPORTIONS  WATER  CONTENT 


PEN  -  Penetroled 
R£C  -  Recovefsd 
MSA  ~  Hollow-Stem  Auger 

SS  -  Spfit  Spoon 
PIO  —  PbotoJonliotion 
Detector 


Troe*  0  to  10X 
Uttto  to  to  20X 
Some  20  to  35S 
And  30  to  SOX 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO,  9411 0.32 _ 

CONTRACTOR _ _ _ 

DRILLER  Seoboofd _ 

CONSULTANT  Hoger  GeoScience,  Inc. 
LOGGED  RY  Hoger _ 


BORING  LOG 


1 1 /30/94 
4:00  pm 


Sheet  ^  of  _ 1 _ 

Boring  No.  SB-05 _ 


LOCATION  N.  Smithf>eld_^ _ 

Notionol  Guord.  North  Smithfield.  Rl 


4.25  HSA 

DRILL  RIG  TYPE  Mobil  B-53 _ 

WEATHERAEMP.  cleor,  sunny  50's  * 

DEPTH  TO  WATER  TABLE  -US - (T.  •' 

after  completion  of  boring _ 


SAMPLE  DESCRIPTION 


GROUND  SURFACE  ELEVATION 


COMMENTS  SomoHno  every  5' 


BELOW 

GRADE 

(FT.) 

(SPT) 

BLOWS 

PER  6" 

PEN 

REC 

t 

17 

24“ 

lar 

2 

24 _ 

21 

22 

0  —  0.5  —  Pavement 

Moist  fill,  dense,  dork  brown  fine  to  coorse  send,  little 
silt,  troce  coorse  to  fine  gravel. 

Tip  of  spoon  contoined  reddish  brown  fine  sand,  trace 
coarse  to  medium  sand,  little  silt. 

Augered  through  cobbles  to  5*  (out  of  fill  by  5')* 


HNU  =  Oppm 


Moist,  very  dense,  light  brown  coarse  to  fine  send,  little  HNU  =  Oppm 
coarse  to  fine  grovel,  trace  silt.  Several  cobbles  broken 
by  spoon. 


Augered  through  cobbles  to  10L 


HNU  =  Oppm 


10 

11 

11 

12 

22 

12 

28 

13 

14 

15 

22 

16 

45 

70 

17 

100/ 

18 

19 

20 

Wet,  dense,  light  brown  fine  sand  trace  silt,  troce  to 
medium  send,  trace  coarse  to  fine  grovel. 


Augered  ’through  cobbles  to  15* 


Wet,  very  dense,  light  brown  fine  sand,  troce  coarse  to 
medium  sand,  trace  silt,  trace  coarse  to  fine  grovel. 

Tip  of  spoon  possible  sampled  bedrock,  frogments  of 
mica  schist  (muscontle)  and  fine  gray  sand  with 
musconite. 

Refusal  of  spoon  at  16’  8.5”. 

!  End  of  boring  ot  16.7’. 

!  Grouted  to  surface  12/1/94. 


—  1  1 

GRANULAR  SOILS 

i _ 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8» 

M.  STIFF 

10-30 

M.  DENSE 

8-15 

STIFF"* 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARO 

(SPT) 

Siondard  T«st« 

T40  lb.  »ct9M 

30  orrto  o  two -foot  lo«9  2 

f>i>.  split  spooo  somptef- 


PEN  PenotroUd 
REC  —  Rocovofdd 
HSA  -  HoiOM»-St*fn  Ai»q«r 
SS  -  Sp«  Spoon 
PtO  -  Phototonttotioo 
OoUclor 


PROPORTIONS  WATER  CONTENT 


Troco  0  to  lOX 
UttJo  10  to  20X 
SofTv,  20  to  15X 
And  35  to  50X 


Dork  before  boring  completed.  *♦  W.L.  11.0’  after  14.5  hours.  (Boring  left  open  overnight  and  grouted  on  12/1/94) 


ANEPTEK 

CORPORATION 


PROJECT  North  Smtthfteld  ANGS 

JOB  NO-  94110.32 _ 

CONTRACTOR _ - 

DRILLER  Seoboord _ 

CONSULTANT  Hoger  GeoScience,  Inc. 

LOGGED  BY _ - 


BORING  LOG 


12/1/94 _ 

10:00  om  -  10:50  onr> 

4.25"  HSA 
rpF  Mobil  B“53 


Sheet  1  of  _ 1 _ 

Boring  No.  SB-os - 


LOCATION  N.  Smithfield  Air _ 

Notionoi  Guord.  North  Smithfleld.  Rl 

GROUND  SURFACE  ELEVATION 


COMMENTS  Somplinq  every  5' 
on  lown  in  front  of  buildin 


depth  - 

BELOW  (spj) 
GR/>fiE  blows 
(FT.)  pg-p 


SAMPUNG 


DRILL  RIG  TYPE  Mobil  H-a.) _  _ 

WEATHERAEMP.  cleof.  cold.  30's  COMMEI 

7  R  r-r  low 

DEPTH  TO  WATER  TABLE  'P. - F7.  - 

after  completion  of  boring _ LZZZZZI 

1  SAMPLE  DESCRIPTION 


Moist  fill,  grass  ot  surfoce  with  roots  to  2".  Then  dense, 

dork  brown  to  brown  fine  to  coorse  sand,  little  silt,  troce  HNU  =  Oppm 

coorse  to  fine  grovel.  Broken  cobble  in  spoon  tip. 


Augered  through  cobbles  to  5L 


Upper  ~  4" :  As  above. 

Lower  8^:  Moist  fill,  very  dense,  fine  groy-brown  sand, 
trace  coarse  to  medium  sand,  troce  silt,  trace  coarse 
to  fine  gravel.  Broken  cobble  lodged  in  spoon  tip. 


HNU  =  Oppm 


Wet,  dense,  brown  fine  sand,  trace  coorse  to  medium 
sand,  little  silt,  trace  coarse  to  fine  gravel.  2"  x  1"  piece 
of  gravel  in  spoon  (gronite). 


End  of  boring  at  12L 
Grouted  to  surface  12/2/94. 


_ i _ ! - 

GRANULAR  SOILS 

...j - 

COHESIVE 

I 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  STIFF 

10-30 

M.  DENSE 

8-15  ! 

STIFF 

30-50 

DENSE 

15-60 

V.  STIFF 

>50 

V.  DENSE 

>50 

hard' 

(5PT) 

StorK^oed  P*n#tr<jt»cn  T»«t» 

140  16.  wei9ht  foiling 
30  onto  o  Nro  toot  tong  2 
0.0.  sofil  spoon  sompler 


PGN  —  P»n«trot#d 
ft£C  -  R*cov*f*d 
HSA  -  Hoiow-Stem  Auger 
SS  -  Split  Spoon 
P10  -  PhotoionIz<Jtion 
Detector 


PROPORTIONS 

WATER  CONTElsn- 

Troce  0  to  1  OX 

UtOe  to  to  20X 

Some  20  to  35Z 

And  35  to  50X 

0  -  Dry 

U  -  Moist 

W  -  Wet 

Water  encountered  ot  8'  during  drilling.  Rose  to  7.8’  ot  end  of  drilling  and  continued  to  rise  thereofter. 
*  Estimcte  chonge  to  natural  material  at  5  1/2’ 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  941 10.32 _ 

CONTRACTOR  _ _ 

DRILLER  Seoboord _ 

CONSULTANT  Hoger  GeoScience,  Inc. 
LOGGED  BY _ Hoger - 


BORING  LOG 


DATE  _ 12/1/^ - 

TIMES  12:10  pm  -  12:30  pm 

4.25”  HSA 

DRILL  RIG  TYPE  Mobil  B-53 
WEATHER/TEMP.  cleor.  cold,  30’s 

DEPTH  TO  WATER  TABLE  __Z:5 - 1 

at  end  of  boring  _ 


Sheet  ^  of  _ ^ 

Bonng  No.  SB-07 


LOCATION  N.  Smithfield  Air _ 

Notional  Guord,  North  Smithfield,  Rl 


GROUND  SURFACE  ELEVATION 


COMMENTS  Sompiinq  every  5" 


(SPT) 
BLOWS 
PER  6“ 


SAMPLING 


0  —  0.5’  Pavement 

Moist  fill,  medium  dense,  dark  brown  to  brown  coorse  to 
fine  somd,  trace  silt,  moist  little  coarse  to  fine  gravel. 

Augered  through  cobbles  to  5’. 

Auger  refusal  ot  5’  bedrock.  No  probable  water  detected. 
End  of  boring  ot  5’. 

Boring  grouted  to  surface. 


HNU=0.2ppm* 


GRANULAR  SOILS 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  STIFF 

10-30 

M.  DENSE 

8-15 

STIFF 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

Stoodord  P«n<tfot»rt  Test- 

140  lb.  wetQht  folKng 
30  onto  o  two  toot  long  2 
O.D.  apRt  4poon  sompler 


PEN  —  PeneUoted 
REC  -  Rocovorod 
HSA  —  Kolow— Stem  A*>9«r 
SS  -  Sp«t  Spoon 
PtO  -  PhototoftizotJon 
Detector 


PROPORTIONS 

WATER  CONTENT 

Troo«  0  to  I  OX 

LKU*  to  to  20Z 

Somo  20  to  35X 

And  J5  to  MX 

0  -  Oy 

u  > 

w  -  w*t 

HNU  reading  slightly  above  0  appears  to  be  background  in  this  area  affected  by  exhoust  fumes  from  the  rig. 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  94110.32 _ 

CONTRACTOR _ : _ 

DRILLER  Seaboard _ 

CONSULTANT  Hoqer  GeoScience,  Inc. 

LOGGED  BY _ - 


BORING  LOG 


12/1/94 _ 

1:50  pm  -  2:20  pm 


Sheet  _J _ of  _ L_ 

Boring  No.  SB.t.QS 


LOCATION  N.  Smithfield  Air _ 

Notional  Guord.  North  Smithfield.  Rl 


DEPTH 
BELOW  (SPT) 
GRADE  blows 
(IT-)  PER  r 


SAMPUNG 


DRILL  RIG  TYPE  4.25*  HSA,  Mobil  B-53 
WEATHER/TEMP.  clear,  cold.  30*s _ 

DEPTH  TO  WATER  TABLE  - S.3 - FT. 

at  end  of  drilling 


SAMPLE  DESCRIPTION 


0  —  0.5*  Pavement  I 

Moist  fill,  medium  dense,  brown  fine  sond,  troce  coarse  toj  HNU«0ppm 

medium  sond,  trace  silt,  troce  coarse  to  fine  grovel.  I 


Augered  through  cobbles  to  5*. 


Top  2*:  As  obove. 

♦Lower  12*:  Wet  fill,  dense,  light  brown  fine  sond,  trace 
coorse  medmm  sand,  little  silt,  trace  coarse  to  fine  grovel 

End  of  boring  ot  7*.  Grouted  to  surface. 


HNU=0ppm 


GRANULA 

_ j _ 

R  SOILS 

-  j - 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  6TtFF 

10-30 

M.  DENSE 

8-15 

STIFF 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

Storvdord  Pe««trolk>n 

140  lb.  foUing 

30  onto  a  two  foot  tong  2 
0.0.  split  spoon  sompter 


PROPORTIONS  WATER  CONTENT 


PEN  —  Pen«tnBt«d 
REC  -  Recovewl 
HSA  -  Holow— Stem  Aoger 
SS  -  Split  Spoon 
PtO  —  Photoion  izotion 
Oeteetof 


Troc«  0  to  lOX 
Uttl«  10  to  20X 
Some  20  to  3SX 
And  35  to  SOX 


Estimole  change  to  noturot  materiol  at 


ANEPTEK 

CORPORATION 


BORING  LOG 


Sheet 


J _ of 


Boring  No. _ SB- 


94110.32 


PROJECT 
JOB  NO. 

CONTRACTOR _ 

DRILLER  Seoboord 


North  Smithfield  ANGS 


DATE 

TIMES 


12/2/94 


LOCATION  N.  Smithfield  Air 


11:25  om  -  12:20  pm 


CONSULTANT  Hager  GeoScience,  Inc. 


LOGGED  PY  Hager 


DRILL  RIG  TYPE  HSA  4.25" ,  Mobil  B-53 
WEATHERAEMP.  portly  cloudy,  ^3yr_ 

DEPTH  TO  WATER  TABLE  —83 - FT. 

after  1  hour 


Notionol  Guord,  North  Smithfield.  Rl 
NE  of  bldg  110 
GROUND  SURFACE  ELEVATION 
AOC  A  _ 


COMMENTS . 


DEPTH 

BELOW 

GRADE 

(FT.) 


(SPT) 
BLOWS 
PER  er 


SAMPLING 


PEN 


REC 


TYPE 


SAMPLE  DESCRIPTION 


HNU 


10 


11 


12 


13 


14 


15 


16 


17 


18 


12 


14 


16 


25 


19 


26 


19  I 


24** 


19“ 


SPT 


O  —  0.5*  Povement 

Top  13r:  Moist  fill,  red-brown  fine  sond,  troce  medium 
to  coarse  sand,  trace  silt,  little  coarse  to  fine  gravel 
♦Lower  (chonge  in  brass  sleeve)  Moist,  dense,  light 
brown  fine  sand,  troce  coarse  medium  send,  troce  silt, 
trace  coarse  to  fine  gravel. 

Augered  through  cobbles  to  5*. 


HNU  »  Oppm 


24- 


15- 


SPT 


Moist,  tip  of  spoon  wet,  dense,  groy— brown  fine  send, 
trace  coarse  to  mediurri  sand,  trace  silt,  troce  fine  grovel. 


HNU  =  Oppm 


24- 


2or 


SPT 


Augered  to  10’  through  occosionol  cobbles. 


Wet,  very  dense,  groy— brown  fine  sond,  troce  coorse  to 
medium  sand,  trace  fine  to  coarse  gravel,  little  silt. 

End  of  boring  at  12*.  Grouted  to  surface. 


HNU  =  Oppm 


i _ \ _ 

GRANULAR  SOILS 

j _ — 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSlPf 

BLOWS/FT. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 
LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-8* 

8-15 

15-30 

>50 

V.  SOFT 

SOFT 

M.  STIFF 
STIFF** 

V.  STIFF 

HARD 

(SPT) 

Siondor^  Perwtrot^on  T«3t-« 

140  lb. 

30  o«to  a  foot  lo«Q  2 
O.D.  split  Spooo  soroptcr 


PEN  -  Poootnrtcd 
REC  —  R«cover®<l 
HSA  -  Hotow-St«m 
SS  -  Sp«  Spooo 
P10  —  Photoiooiiolioo 


PROPORTIONS 


WATER  CONTENT 


Troc*  0  to  I  OX 
Uy«  10  to  20X 
Som#  20  to  3^ 
And  35  to  SOX 


D  »  Dry 
M  -  Moist 
W  -  W«t 


Out  of  fill  ot  --  1  1  /2’  -  2’  below  ground  surfoce. 


ANEPTEK 

CORPORATION 


BORING  LOG 


Sheet 


J _ of 


Boring  No.  SB~10_ 


94110.32 


PROJECT 
JOB  NO. 

CONTRACTOR _ 

DRILLER  Seoboord_ 


North  Smithfield  ANGS 


DATE 

TIMES 


12/2/94 


LOCATION  N.  Smithfield 


1:30  pm  -  2:30  pm 


CONSULTANT  Hoqer  GeoSctence>  Inc. 
LOGGED  - 


DEPTH 

BELOW 

GRADE 

(FT.) 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


(SPT) 
BLOWS 
PER  6^ 


19 


14 


18 


25 


30 


18 


18 


17 


_2Q_ 


17 


30 


22 


DRILL  RIG  TYPE  4.25"  HSA,  Mobil  B-_53 
WEATHERA^^^P-  Dorttv  cloudy.  ^3a  F 

DEPTH  TO  WATER  TABLE  - FT. 

during  drillings  ofter  72  hours _ 


Notionol  Guord.  North  Smithfield.  Rl 
corner  of  building  110 
GROUND  SURFACE  ELEVATION 
AQC  A  _ 

COMMENTS  Continuous  somplinq 


SAMPLING 


PEN 


24- 


24" 


24" 


24" 


REC 


i3r 


19" 


18" 


12- 


TYPE 


SPT 


SPT 


SPT 


SPT 


SAMPLE  DESCRIPTION 


Moist  fill,  coorse  grovel  ond  asphalt  at  surfoce,  medium 
dense,  dark  brown  to  brown  coorse  to  fine  sond,  little 
silte,  troce  coarse  to  fine  grovel. 


Top  S  :  As  obove. 


+  Bottom  leT:  Moist,  dense,  light  brown  to  groy- brown 
fine  sand,  trace  coarse  to  medium  sand,  trace  silt,  trace 
fine  gravel. 

Moist,  dense,  light  brown  to  groy— brown  silty  fine  sand, 
trace  coarse  to  medium  sand,  l^ace  coarse  to  fine  gravel, 
trace  cloy,  broken  cobble  in  spoon. 

Spoon  tip  wet,  dense,  gray— brown  silty  fine  sand,  trace 
coarse  to  medium  sond,  trace  coorse  to  fine  gravel,  trace 
cloy. 

Augered  to  7\  Cuttings  wet.  HNU  ot  drill  bit  —10  ppm 
HNU  in  breothing  zone  =  0.4  ppm. 

End  of  boring  at  8’.  Grouted  to  surface. 


‘ —  1  1 

GRANULAR  SOILS 

1 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/R. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 
LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-3 

8-15 

15-30 

>50 

V.  SOFT 

SOFT 

M.  STIFF 
STlFt 

V.  STIFF 

HARD 

HNU 


HNU-0  ppm 
HNU«0  ppm 


HNU=0.5ppm<« 

HNU=8ppm 


HNU=3.5  - 
S  ppm 
(sample  in 
spoon) 


HNU=0ppm 


(SPT) 

Slondord  P«nelr«f>on  T«*l- 

140  to.  »*€*9ht 

30  Ortio  o  two  foot  tooo  2 

OJ).  spfH  »poort  sompler 


PEN  - 

REC  —  R«cov«fwd 
HSA  -  Hotow-Slom 
SS  -  Sp«  Spoon 
PlO  -  Photolonizotion 
D«t«ctcx' 


PROPORTIONS 


WATER  CONTENT 


Troc*  0  to  lOX 
U«J«  10  to  20X 
Sofno  20  to  35* 
And  35  to  50* 


Breathing  zone.  *♦  At  ground  level.  Up  to  17  ppm  when  wind  died  down. 


+  Out  of  fill  at  -  2  1/2’  -  5’. 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfietd  ANGS 

JOB  NO.  94 11 0.32 - 

CONTRACTOR _ :: - 

DRILLER  Seoboord _ 

Hoger  GeoScience,  Inc. 

LOGGED  BY _ - 


BELOW  (SPT) 
GR^E  blows 
(FT-)  PER  g- 


SAMPLING 


BORING  LOG 


12/5/94 _ 

1 1:25  om  —  12:15  pm 


Sheet  ^  of  - - - 

Boring  No.  SB-n - 


LOCATION  N.  Smithfietd  Air _ 

Notional  Guard.  North  Smithfield.  Rl 


of  building  109  AOC  A 
GROUND  SURFACE  ELEVATION 


COMMENTS  . 


DRia  RIG  TYPE  4.25*'  HSA,  Mobil  B-55 
Vi£AlH£R/lEUP,  roin,  40*s _ 

DEPTH  TO  WATER  TABLE  - 2^ - FT. 

after  drillin 


SAMPLE  DESCRIPTION 


Moist  fill,  medium  to  dense  coarse  gravel,  little  medium 
to  fine  gravel,  little  coarse  to  fine  brown  sond.  troce 
silt 

+Tip  of  spoon  contained  fine  brown  sond,  trace  coarse 
to  medium  sand,  little  silt,  troce  fine  grovel. 


HNU=0ppm* 


Augered  through  cobbles  to  5*.  Strong  odor  in  soil  ot  5*. 


HNU=20ppm 
©  borehole 


Wet,  dense,  gray  fine  sandy  sill,  trace  coarse  to  medium  breattSm 

sond,  troce  coorse  to  fine  grovel,  trace  little  clay.  ^ 

Sheen  on  water  in  spoon. 


[Augered  through  cobbles  to  10*. 


Wet,  very  dense,  groy  fine  sandy  silt,  troce  coarse  to 
medium  sand,  troce  fine  grovel,  trace  cloy. 

End  of  boring  at  12*. 

Sheen  on  water  in  boring  at  completion  of  drilling. 
Grouted  to  surface. 


HNU=^0ppm 
during  ougerinc 
HNU=7ppm 
in  augers 

HNU=0ppm 

breathing 

zone 


(SPT) 

Stondord  P.rt.traRon 

140  to.  foVing 

JO  onto  o  two  foot  10^9  2 
0,0.  spWt  »pooo  somplor 


PROPORTIONS  water  comEKT 


PEN  —  P,n«trat*d 
REC  -  Rwcovw^ 

HSA  -  Ho»ow-St«fn  Au9*r 
SS  -  Split  Spoon 
P®  —  PhotoionizotioA 
Detector 


Tfoco  0  to  tOX 
Uttl«  to  to  20X 
Som«  20  to  3SX 
And  35  to  50% 


+  Estimote  change  to  noturo!  moteriol  at  ~2’. 


Odor  evident  at 


1.5V 


aneptek 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  _ 94110,32 - 

CONTRACTOR - 

DRILLER  Seoboord _ _ 

CONSULTANT  Hoger  GeoScience,  Inc. 
LOGGED  BY _ Hoger - 


BORING  LOG 


12/5/94 _ 

1:55  pm  —  2:45  pm 


Sheet  ^  -Of  _ 1 - 

Boring  No. _ $6-12 - 


LOCATION  N.  Smithfield  Air _ 

Notionol  Guord.  North  Smithfield.  Ri 
south  of  builginq  107 
GROUND  SURFACE  ELEVATION 


depth  - 

BELOW  (SPT) 
GRADE  blows 
(FT.)  p£f{  gr 


SAMPUNG 


DRILL  RIG  TYPE  4.25"  HSA,  Mobil  B-53  - 

WEATHER/TEMP.  roin.  40's _  COMMEI 

becous 

DEPTH  TO  WATER  TABLE  - C12 - FT.  - 

ofter  drilling  _ 

I  SAMPLE  DESCRIPTION 


COMMENTS  HNU  reodings  becouse  errotic 
because  of  the  rain 


0  —  0.5’  Povement 

SPT  •Moist  fill,  medium  dense,  brown  fine  sondy  silt,  troce 
- coarse  to  medium  sand,  trace  coorse  fine  grovel. 


lAugered  through  cobbles  to  5*. 


Moist  very  dense,  gray— brown  coarse  to  fine  sond,  little 

PT _  silt,  troce  coarse  to  fine  gravel. 

(cuttings  wet  at  7.5*) 


HNU=0ppm 


lAugered  through  cobbles  to  10*. 


Wet,  very  dense,  groy— brown  fine  sandy  silt,  trace  coarse 
SPT  to  medium  sand,  trace  coorse  to  fine  gravel,  trace  cloy.  N.D. 

Broken  cobble  in  spoon. 


ErKi  of  boring  ot  1 2*.  Grouted  to  surfoce. 


GRANULAR  SOILS 


COHESIVE  SOILS 


BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 
LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-,8 

8-15 

15-30 

>50 

V.  SOFT 
SOFT 

M.  STIFF 
STIFF 

V.  STIFF 
HARD 

_ i _ _ — 

Estimate  change  to  noturol 

moterial  ot  ' 

- 

2-  -  2  1/2- 

PROPORTIONS  WATER  CONTENT 


Stondord  PeAeirotion  Teat— 

140  lb.  weight  Ioltin9 
30  onto  o  Ivo  foot  loAg  2 
0.0.  split  »poo«  9omp1«r 


PEN  -  Prr>«t«iUd 
REC  —  Recovered 
HSA  -  HoOow-SUm 
SS  -  SfAH  Spoon 
PO  -  PhotoJooilOtJon 
0«t*cto«' 


Troe*  0  to  1  OX 
UW«  10  to  20X 
Soroo  20  to  35X 
And  35  to  SOX 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithftetd  ANGS 

JOB  NO.  94110.32 _ 

CONTRACTOR  _ _ 

DRILLER  Seoboord _ ’ 

CONSULTANT  Hoqer  GeoScience>  Inc, 

LOGGED  BY _ - 


eaOW  (spT) 
GRADE  blows 
PER  6- 


SAMPLING 


BORING  LOG 


12/6/94 
10:10  om 


11:00  om 


DRILL  RIG  TYPE  4.25*  HSA.  Mobil  B-53 
WEATHER/TEMP,  portly  cloudy.  50‘s 
DEPTH  TO  WATER  TABLE  — ^ - FT. 


after  3  hours. 


Sheet  _L_of  _ ] _ 

Boring  No.  SB-^5 - 


LOCATION  N.  Smithfield  Air _ 

National  Guard,  North  Smithfield.  Rl 


SG-64 

GROUND  SURFACE  ELEVATION 


COMMENTS  Boring  wos  planned  for 


outside  the  fence,  but  ground  was  too 


soft  for  rig  occess. 


0  —  0.5'  Pavement 

*Moist  fill,  very  dense,  brown  fine  send,  trace  coarse  to 
medium  sand,  troce  fittlw  silt,  little  coarse  to  fine  gravel. 
Broken  cobbles  in  spoon. 

-  Tip  of  spoon  contained  lighter  brown  fine  sand. 


HNU=0ppm  ♦♦ 


I  Augered  through  cobbles  to  5*. 


Moist,  very  dense,  groy— brown  fine  sand,  trace  coarse  to 
medium  sand,  trace  silt  trace  coarse  to  fine  gravel. 


Augered  through  cobbles  to  10*. 


Wet,  very  dense,  groy—brown  fine  sand,  trace  coorse  to 
medium  sand,  troce  little  silt,  troce  coarse  to  fine  gravel. 
Spoon  refusol  in  a  cobble. 

I  End  of  boring  at  10.8\  Grouted  to  surface. 


GRANULAR  SOILS 

1  COHESIVE 

SOILS 

(SPT) 

BLOWS/FT. 

1  DENSITY 

BLOWS/FT. 

DENSITY 

P£N  -  Pe«etrot«<J 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 
LOOSE  ' 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-8 

8-15 

15-30 

>50 

V.  son 

SOFT 

M.  STIFF 
STlFf 

V.  STIFF 
HARD 

t40  to.  weight  foirmg 

xT onto  a  two  fool  k>og  2 

O.D.  SpWt  apooA  •omt>lor 

HSA  -  Ho#ow-Stem  Aug«r 

SS  -  Split  Spoon 

PlO  -  PhotoionizotJon 

Detector 

*  Estimate  change  to  noturol 

moteriol  at 

2.5'.  *.  HNU 

behoving  very  erotically  —  could  not 

PROPORTIONS 

WATER  CONTENT 

Troce  0  to  10X 

Uttle  to  to  20X 

SofT>«  20  to  XX 

And  35  to  SOX 

0  -  Dry 

M  -  Uoiit 

W  -  w,t 

ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  941 10.32 _ 

CONTRACTOR _ 

DRILUER  Seoboord  _ 

CONSULTANT  Hoqer  GeoSctence,  Inc. 

LOGGED  BY _ ^09^’' - 


SAMPLING 


BORING  LOG 


12/6/94 _ 

11:25  am  -  11:50  om 


Sheet  ^  of  ' _ 

Boring  No.  $B-i4/MWr.Q2 


LOCATION  N.  Smithfietd  Ajr _ 

National  Guord.  North  Smithfietd.  Rl 


NW  corner  of  site 
GROUND  SURFACE  ELEVATION 


DRILL  RIG  TYPE  4.25"  HSA.  Mobil  B-53 
WEATHERAEMP.  portly  cloudy.  50*s 

DEPTH  TO  WATER  TABLE  _ 1 - ET. 

ofler  drilling  3’  after  1  hour. 


SAMPLE  DESCRIPTION 


COMMENTS  Boring  wos  plonned  for  outside 


the  fence  but  ground  was  too  soft 


for  riq  access  ~  MW—02  installed 


G^DE  blows 
(FT.)  pg,  g- 


0  -0.5’  Povement 

Moist  fill,  medium  dense,  dork  brown  to  brown  coarse  to 
fine  sond,  little  coorse  to  fine  gravel,  trace  silt 

♦♦Tip  of  spoon  contoined  brown  fine  sand,  trace  coorse  to 
medium  sond,  trace  to  little  silt,  troce  coarse  to  fine 
grovel. 


Augered  through  cobbles  to  5*. 


Wet,  very  dense,  gray— brown  fine  sand,  trace  coarse  to 
i  medium  sand,  troce  coarse  to  fine  gravel,  trace  to 
!  little  silt 


Augered  to  8.5*  to  install  well,  (see  diogrom  for  MW-02) 
End  of  boring  at  8.5’. 


_ 1 - 1 - 

GRANULAR  SOILS 

_ -,.j - 

COHESIVE 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  STIFF 

10-30 

M.  DENSE 

8-*l5  1 

STlFf. 

30—50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

Storidord  P«o*trotio»i  Test— 

140  lb.  wei9ht  foiling 
30  onto  o  two  foot  long  2 
OJ),  scTit  spoon  sompter 


PEN  -  Pef>etr3t«d 
REC  —  Recovered 
HSA  —  HoHow— Stem  Auger 
SS  -  SpKt  Spoon 
no  -  P1>o1o«r»i2atiOft 
Detector 


PROPORTIONS 

WATER  COMTEKT 

Trace  0  ta  tOX 

Uttle  10  to  20X 

Some  20  to  35X 

And  35  to  SOX 

0  -  Dry 

U  -  Moot 

W  -  Wet 

HNU  behaving  very  errotically  —  could  not  get  repeotoble  reodings,  so  volues  are  not  noted. 
••  Estimate  change  to  noturol  materiol  at  ~  2’  —  2  1/2'. 
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ANEPTEK 

CORPORATION 


94110.32 


PROJECT 
JOB  NO. 

CONTRACTOR _ 

DRILLER  Seoboord 


North  Smithfield  ANGS 


rnN<;niTANT  Hoger  GeoScience>  Inc. 


LOGGED  BY _ 


BORING  LOG 


DATE 

TIMES 


12/5/94 


8:05  am  —  10:00  om 


DRILL  RIG  TYPE  4.25"  HSA,  Mobil  B-53 
WEATHER/TEMP,  rotn,  50*s _ 


DEPTH  TO  WATER  TABLE 
during  drilling _ 


~9 


-FT. 


Sheet 


-Of 


Boring  No. 


LOCATION  N.  Smithfield  Air 


Notionol  Guord.  North  Smlthfield.  RI 
SG-54 

GROUND  SURFACE  ELEVATION 

COMMENTS  Well  instolled  -  soil  samples 

discorded  after  logging  -  see _ 

dioqrom  for  MW— 01 


SAMPLING 


DEPTH 

Baow 

GRADE 

(FT.) 

(SPT) 

BLOWS 

PER  S' 

PEN 

REC 

TYPE 

2^ 

2or 

SPT 

1 

16 

19 

2 

11 

35 

3 

4 

5 

6 

19 

24" 

^r 

SPT 

23 

7 

23 

15/4" 

8 

100/2^ 

9 

10 

11 

16 

24" 

SPT 

36 

12 

43 

74 

13 

14 

15 

16 

17 

18 

19 

0  —  0.5’  Povement 

UoDcr  IST:  Moist  fill,  dense,  dork  to  light  brown  fine  sand, 

^  ^  . _ _ _ _ _ _ ^ 


trace  medium  coarse  sand,  trace  to  little  silt,  troce  fine 
to  course  grovel. 

*  Lower  ST:  Moist,  dense,  red— brown  fine  sand,  trace 
coarse  to  medium  sond,  troce  silt. 


Augered  through  cobbles  to  5*. 


Moist  dense  to  very  dense,  light  gray- brown  fine  sand, 
trace  coarse  to  medium  sand,  little  silt,  trace  coarse  to 
fine  grovel,  troce  tittle  cloy. 


SAMPLE  DESCRIPTION 


HNU=0ppm 


Augered  through  cobbles  to  10’. 


Wet,  very  dense,  gray— brown  fine  sand  silt,  troce  medium 
coarse  sand,  trace  coorse  to  fine  grovel,  trace  clay. 


Augered  to  13’  and  instolled  well  (see  diagram  for  MW— 01 
End  of  boring  ot  13’. 


GRANULAR  SOILS 

> _ 

COHESIVE 

SOILS 

BLOWS/R. 

DENSITY 

BLOWS/R. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOR 

SOR 

4-10 

LOOSE 

4-8 

M.  ^TIFF 

10-30 

M.  DENSE 

8-15 

STIFF 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

Storulord  PefKtrotkyi  Test= 

140  *>.  wcighl  fotliog 
30  orXo  a  Wo  foot,  long  2 

OJO.  >pW  .poon  .ompt.r 


PEN  -  Penetrated 
REC  -  Recovered 
HSA  -  Hodow-Stem  Auger 
SS  -  Split  Spoon 
PlO  —  PHotoionilotion 
Detector 


PROPORTIONS 


Troce  0  to  10Z 
Uttte  10  to  20X 
Some  20  to  35X 
And  35  to  50% 


HNU 


HNU=0ppm 


HNU=0ppm 


water  CONfTENT 


Estimate  change  to  natural  material  at  1  1/2’  —  2’. 


ANEPTEK 

CORPORATION 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  94n0._^ _ 

CONTRACTOR _ ^ - 

DRILLER  Seoboord _ 

CONSULTANT  Hoqer  GeoScience.  Inc. 

LOGGED  BY _ - 


BORING  LOG 


12/6/94 _ 

3:30  pm  —  4:05  pm 


Sheet  1  _ of  _ 1 _ 

Boring  No.  mw-03 _ 


LOCATION  N.  Smithfield  Air _ 

Notional  Guord.  North  Smithfield.  R1 


ot  SG— 32  west  of  existing  welL 
GROUNO  SURFACE  ELEVATION 


(SPT) 

GRADE  blows 
(FT.)  pg-R  ^ 


SAMPLING 


PEN  REC 


DRILL  RIG  TYPE  4.25"  H$A  Mobil  B-53 
WEATHERA^MP.  portly  cloudy  50*s 

DEPTH  TO  WATER  TABLE  - FT. 

during  drilling  3.0*  ofter  16  hours. _ 


SAMPLE  DESCRIPTION 


COMMENTS  At  edge  of  woods  south  of 


bose.  west  of  occess  rood. _ _ 


Moist»  very  loose,  brown  fine  sandy  silt,  trace  coarse  to 
5py  medium  sand,  trace  coarse  to  fine  gravel,  roots. 

Dork  brown  organic  silt  in  tip  of  spoon. 


Auger  hit  o  boulder  ot  3*.  Boring  hod  to  be  moved  2* 
south  ond  restorted.  Color  change  at  '>»4’  to  groy— brown. 


Wet,  dense  gray— brown  fine  sand  troce  coarse  to  medium 
sand,  troce  coarse  to  fine  gravel,  trace  silt. 


Ended  at  7*  ond  left  overnight  augered  to  8.5*  on 
^2/7/9A  ond  installed  well,  (see  diagram  for  MW-03) 

End  of  boring  at  8.5*. 


_ I _ 1 _ 

GRANULAR  SOILS 

COHESIVE 

_ 1 _ 

SOILS 

BLOWS/FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

V.  LOOSE 

<2 

2-4 

V.  SOFT 

SOFT 

4-10 

LOOSE 

4-8 

M.  S<IFF 

10-30 

M.  DENSE 

8-15 

STIFF 

30-50 

DENSE 

15-30 

V.  STIFF 

>50 

V.  DENSE 

>50 

HARD 

(SPT) 

Stoi'<lo»'d  PafMtrotion  T«st» 

140  to.  foiWv) 

30  orito  a  two  foot  tong  2 
OU.  spJH  spoon  sompW 


PROPORTIONS  WATER  COWTtNT 


PCN  -  Pooolrottod 
REC  -  R«co<v«f»d 
HSA  -  Ho*o%»-St«»Ti  Augor 
SS  -  Split  Spoon 
PIO  —  Photoionizolion 
Ootector 


Troco  0  to  tax 
Littto  10  to  20X 
Some  20  to  35X 
And  35  to  SOX 


HNU  behoving  very  erroticoily  -  could  not  get  repeatable  readings,  so  volues  ore  not  noted. 


PROJECT  North  Smithfield  ANGS 

JOB  NO.  94110.32 - 

CONTRACTOR _ : - 

DRILLER  Seoboord _ 

CONSULTANT  Hoqer  GeoScience,  Inc. 

LOGGED  BY — - 


GR^E  blows 

PER  er 


SAMPLING 


PEN 


BORING  LOG 


12/7/94 _ 

10:25  om  -  1:00  pm 


DRILL  RIG  TYPE  4.25"  H5A>  Mobil  B-55 
WEATHERAE^^P-  cloudy,  then  rotn,  40*s 

DEPTH  TO  WATER  TABLE  — — - ET. 

after  drilling. 


Sheet  1 _ of  _ 1 _ 

Boring  No.  mw-04 - 


LOCATION  N.  Smithfield  Air _ 

National  Guard.  North  Smithfield.  R1 


GROUND  SURFACE  ELEVATION 


COMMENTS  Outside  fence  north  of 


building  106  (motor  poor 


Top  T:  Moist  very  loose,  dork  brown  organic  silt  w/  leof 
litter,  troce  coarse  to  fine  send,  trace  coorse  to  fir>e 
grovel. 

Bottom  1 4" :  Loose,  red— brown  silt,  trace  coarse  to  fine 
’  send,  trace  coarse  to  fine  grovel. 

Augered  through  cobbles  to  45*. 

Auger  refusal  ot  4.5*.  Boring  dry.  Moved  to  new  location 
-  betewwn  SG-57  ond  SG-76,  Moteroil  resampled  at  0-2*. 
Blows  =  1-1-3-11 

Wet.  very  dense,  gray  brown  fine  sandy  silt,  trace  coorse 
to  medium  sand,  trace  coarse  to  fine  gravel.  Broken 
cobble  in  spoon. 


Augered  to  8.5*  through  cobbles  and  instolled  well  (see 
diagram  for  MW— 04) 


End  of  boring  at  8.5’ 


GR 

1  1 

ANULAR  SOILS 

1 

COHESIVE 

1 

SOILS 

BLOWS/ 

'FT. 

DENSITY 

BLOWS/FT. 

DENSITY 

<4 

4-10 

10-30 

30-50 

>50 

V.  LOOSE 

LOOSE 

M.  DENSE 
DENSE 

V.  DENSE 

<2 

2-4 

4-6 

8-15 

15-30 

>50 

V.  SOFT 

SOFT 

M.  STIFF 
STIFF 

V.  STIFF 

HARD 

(SPT) 

StoTMjorxJ  Pcivctn»t>©r»  T«t— 

140  lb.  WIing 

30  onto  o  two  toot  toru}  2 
0.0.  •pt't  spoon  »ompJ*r 


PEN  -  Penetrot«<l 
REC  - 

HSA  -  HolJow-Stem  Aw9ef 
SS  -  Split  Spoon 
P10  —  PhotoioniiotJon 
Detector 


PROPORTIONS 

WATER  CONTENT 

Troce  0  to  1  OX 

UtUo  10  to  20X 

Some  20  to  J5X 

AfxJ  35  to  SOX 

0  -  Dry 

M  -  Moist 

W  =  WH 

HNU  could  not 


be  zeroed;  negotive  reodings  only,  so  values  were  not  recorded.  Driller  ond  inspector  evoluoted  nature  of  moteriol 


APPENDIX  D 


MOIOTORn^G  LOGS 


JOB  NO.  9411 0.32 


monitoring  well  DIAGRA^7l  -  FLUSH  MOUNT 


WELL  NO.  MW-01 _  DATEAI>^E:  12/5/94 _ 

8:05am- 1 0:00am 


HOLE  DIAMETER 


monitoring  well  diagram  -  FLUSH  MOUNT 


JOB  NO. 


94-1 10,32 


WELL  NO. 


MW-02  (SB- 14) 


DATE/TIME  12/6/94 _ 

1  1  ;25om— 1 :50  pm 


HOLE  DIAMETER 


MONITORING  WELL  DIAGRAM 


I 

I 


HOLE  DIAMETER 


